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® Let's explore your mathematics book. 


Investigating the Ideas 


This is a sample lesson to help you understand how to use 
your book. In this part of a lesson you will find things 
to investigate and discover. 


Can you find Investigations in your book 


like the ones below ? 





[a] Find an “Investigating 
the Ideas” section that 
uses colored strips. 






Find an Investigation in which 
you must cut something out. 


[c] Find an Investigation which 
requires only pencil and paper. 


Discussing the Ideas 


In this part of a lesson you will discuss the ideas of the 
lesson with your classmates and teacher. You will share your 
ideas with others. You will be getting ready to use the ideas. 


1. Does each “Investigating the Ideas” section contain 
a key question for you to answer ? 


2. a What color do you find on the border of the page 
beside each Investigation section ? 
B What color is the strip next to the ‘Discussing 
the Ideas” section ? 


3. Is there always a “Discussing the Ideas” section 
following an “Investigating the Ideas” section ? 


BeurePes 








Using the Ideas Bie 


In this part of a lesson you will be using the ideas that : 
you investigated and discussed on the opposite page. a 
You will work problems to improve your understanding 
of those ideas. Try the problems below. 


1. What color is the strip beside the ‘Using the Ideas” problems ? i & 
2. How many “Investigating the Ideas” sections are in Chapter 3 ? 


3. Look up the word angles in the index. What page 
numbers are given ? 


4. How many special flags referring you to additional 
exercises can you find in Chapter 5 ? 


5. On page 67 you are invited to explore one of the 
“Mathematical Activities.”’ Find the activity. 


6. Is there a glossary in your book ? Find it and look up 
the meanings of some words you choose. 


Problems in these boxes are special challenge problems for you. 
Be sure to try some of them. See if you can do this one. 











1B Sects, Logic, and Patterns 


® Let’s exp/ore sets. 





Investigating the Ideas 


Imagine that there is a giant stack of cards 
with a different object or symbol on each one. 










Eric is thinking 
of a special set 
of the cards. 


Can you use the clues above to tell 


which cards are in Eric’s set ? 





Discussing the Ideas 


1. What are some other objects or symbols that might 
be on the cards in Eric’s set ? 


2. How can you describe the objects in Eric’s set ? 


3. Can you explain why none of the objects in the set under 
Clue number 2 are in Eric’s set ? 


4. Choose a set of objects and describe it to your classmates. 


Using the Ideas 


In each exercise you are given clues to help you figure out 
what special set of cards is involved. Study the clues and 


answer the question. 





mS PT 
Pus te] bse 


Pie 








® Let's exp/ore sets of numbers. 





Investigating the Ideas 


Suppose the numerals 1 through 1000 
were printed on cards. 






coOOO 





Lisa is thinking 
of a special set 
of these number 
cards. lies 


Can you use the clues below to tell List 5 more numbers 
which cards are in Lisa’s set ? in her set. 








Discussing the Ideas 
1. How can you describe the numbers in Lisa’s set ? 





2. All these number cards 
are in the same set. of 
a What are some clues for cards that are not in the set ? 
B Give some more number cards that would be in the set. 








3. Think of a special set of number cards. 
Then give clues like those above and see if your 
classmates can tell what numbers are in your set. 








Using the Ideas 


Each exercise gives you clues to help you figure out what special 
set of number cards is involved. Study the clues and answer 
the question. 








@ Let’s exp/ore logic and sets. 


Investigating the Ideas 


A figure card must have | 


one colored figure on it. 


To make each 
figure card 





one of the 2 colors, red Ja blue / 


one of the 3 figures, square B , circle @) : 
or triangle 


you may use: 


one of the 2 sizes, large A or small AQ 


How many different figure cards can you make ? 





Discussing the Ideas 


ii 


Use your cards to form the set of circles. How many cards 
are in this set ? What other sets can you form and name ? 


How many cards have figures which are 
A red? B red circles ? c small red circles ? 


Mix up a complete set of cards and have someone secretly 
take one of them. How can you find which one he took ? 


Suppose one of the cards is turned facedown. 
Someone who knows tells you the figure on 
the card is not blue. What do you then know 

for sure about the figure ? 


If you have one set of cards, can you put all 
the cards with blue figures in pile a and all 
the cards with circles in pile B ? Explain. 











Using the Ideas 


1. Use the cards you made in the Investigation. 
How many are in each set ? 


A Squares — Large figures 1 Small squares 

B Triangles F Bluefigures vy Large triangles 

c Circles c Redfigures  « Large red figures 

bp Small figures H Bluecircles ct Small blue triangles 


2. One of the cards is shown facedown in each exercise. 
Some clues have been written on the back. 
Which figure is on the card ? 


| eal | ae. 
3. This is part of a z 

special set of the think 

cards. Which card 


is missing ? SE. 


After the 3rd inning 
the baseball scoreboard 
looked like this. 


A 








The final score was 


= 
4 
4 





7to3 
% 4. Make up a different Who won the game ? 
set of cards and How do you know ? 
write some problems a 
about them. ESOT IN SE SITS OE EEN GIT A 








® Can you draw logical conclusions? 


Investigating the Ideas 


Make cards for the numbers 


1 through 10. Make two 
1-metre loops from red 
and blue yarn. 


CLUE CARD 
It is inside the 
red loop and it 
is inside the © 





blue loop. 
US OCd aa Use the clues 
Which number — 


Mise to find the number. 





Can you put the cards into Challenge a 
the loops in a different way classmate to 


and make anew clue card? | find your number. 





Discussing the Ideas 


1. 


2. 


10 


Which cards are inside the red loop and also inside 
the blue loop in the Investigation ? 


A student is thinking about a card that is not inside the 
red loop. What do you know about his card ? 


. A student placed his loops like this. 


Can he lay the cards down so that all 
the cards with numbers greater than 4 
are inside the red loop and all the 
cards with numbers less than 7 are 
inside the blue loop ? Explain. 











i be 


2: 


* 3. 


Using the Ideas 
Use the clues and give the number for each clue card. 


CLUE CARD CLUE CARD 


It is not It is not 

inside either inside the 

loop. blue loop. 

Itis not 11. It is inside 
the red loop. 
It is even. 






CLUE CARD ‘CLUE CARD CLUE CARD 


It is not It is inside 









It is not 


inside the red loop inside the 
the red loop. and blue loop. 

It is inside it is inside It is not even. 
the blue loop. the blue loop. It is less 


It is greater It is even. than 7. 


than 6. 





Use the set of cards for 
the numbers 1 through 10. 


How many cards have - These are 

numbers that are _ ina set of 

a noteven?  & morethan4and | _ specia 
not odd ? less than 7 ? 


less than 5? «& even and more 
morethan5?  than6? 


50 0 @B 


Put the cards with odd numbers 
inside the red loop. Put the 

cards with multiples of 3 inside 
the blue loop. Which numbers are 
inside both loops ? 





17 





® Can you find the patterns? 





Investigating the Ideas 


The Dot Pattern Printer printed patterns for the 
number sequence 1, 4,9,16,25,... . 





Pretend that the dot patterns can go on and on. 


Can you draw the next two patterns the printer will 
make and give the next two numbers in the sequence ? 





Discussing the Ideas 


1. Why do you think the numbers in the sequence above are called 
square numbers ? What are some other square numbers ? 


2. What pattern might the machine print for the sequence 
of even numbers 2, 4, 6, 8,10,12,14,... ? 


3. What pattern might the machine print for the sequence 
of odd numbers 1,3, 5, 7,9,... ? 





4. Can you invent another sequence of 
numbers and draw the dot patterns that go with the sequence ? 


VY 





Using the Ideas 
Draw the next dot pattern the ‘printer’ will make 
and give the next two numbers in each sequence. 


DS ge e 







20 













e e S AA g a SE Ay *s, 2 
@e e-e : ee ee ee e “e = ee eo e : 
2. 6). 9 12200 15 








1S 





® Let’s explore figure patterns. 





Investigating the Ideas 










When you put a figure in 

this function machine, the 
machine changes It in a 
certain way. The machine 
prints yellow input-output 
cards to show what happened. 


Can you invent your own function rule like the one above 


and make some input-output cards to show your rule ? 





Discussing the Ideas 


1. Explain function rule A in your own words. 


2. Which figure did you select as the output 
in the Investigation ? Why ? 


3. Can you draw the output that the machine above Pt] 
will produce if this figure is the input ? 


14 








Using the Ideas 


The first card in each exercise shows what the machine does. 
Give the number of the output for the second card. 







Output 


Output 





Input Output Output 





Input Output 








® Let’s exp/ore other mathematical patterns. 





Investigating the Ideas 


Study the first 4 equations on each poster. 


| 238 cieas 


“|+3+5= 3} x3 
J+ 34+5+7 = coe 
[43454749 5XS 


ba 
=e 


}+ 3+ + ++ — ¥ i 


Can you copy and complete the 
last equation on each poster ? 








Discussing the Ideas 


1. Use the pattern on the first poster to guess the number 
for n in this equation. 
(987654321 x 9) —1=n. 
Check your guess by computing. 


2. Acertain number multiplied by itself gives a product equal 
to thissum:1+34+5+7+4+9+411413+415+4 17. 
Explain how to find the number. 


3. Can you find the pattern and give three more numbers 
in this sequence ? 
2563/65 /Ola T; 23S eae 








Using the Ideas 


1. Study the patterns in the first four equations on each poster. 
Copy and complete the next equation in each part. 


ve x9) +2 =I m3} | (ixe)ti=9 

a 12 x ote eo a : | 02 %8)'2-96 
. thi (i23X8)+3= 987 
(1234x945 i ie | | (1234 x8)+4=9876 
(20 SO) — eS 





2. Check each equation in exercise 1. 
Is each ‘‘answer’ correct ? 


3. Give the next three numbers 
in each sequence. 
Am2, 4:06, 10012, 1 45a he, ? 
Buk ao, Nome, Crt ee 
CorOstie 20; 2150, 31 
AOEA1 0 2:,*2. 





17 

















All of these 
are in the set. 


A | Itis inside the red loop. 


It is large. 

Itis notacircle. - 
It is blue. 

What is it ? 





It is inside both loops. 
It is not a circle. 

It is not red. 

What is it ? 






18 





None of these 
are in the set. 













Which of these 
are in the set ? 





It is blue. 

It is large. 

It is not inside the 
red loop. 

What is it ? 


It is small. 

[tis red. ie ee 
Itisnotintheredloop. 
What is it ? ‘ 





Ne ee ee Se 





. Give the next two patterns and numbers. 





. The first card shows what the function machine does. 


Can you give the number for the output for the second card ? 


Input Output Input Output 


_E 





. Study the first three equations on each poster. 


Then copy and complete the next equation. 


“Or2 FT4=6 ” 16 X15 =C/X2K100) #252226 
Zt44+4+6=/2 26 X 25=(2X3x/00) 425 =625 
44648 =/8 35x 36=C3X4X/00)F 25=/226 
vi an ae ASRS HC Dp 25- 





7. Give the next three numbers in each sequence. 


AMO MIL pO 2 tit tae fF Be on OF Lolmbo Loaus, 22, — 


ACTIVITY 


You are invited to explore || CARD 1 
Page 333 





te 





2 Numbers and Numerals 


© Let’s exp/ore symbols for numbers. 


Investigating the Ideas 





Fran’s Secret | 
Numeral Code 






Fran decided to invent 
new numerals for numbers. 


She used them like this: O =0 
f= 
LED 







=3 





i 


Here is Fran‘s date of birth. 


June z0,/gaAa. 


Can you use Fran’s numerals to show your date 
~ of birth and some other interesting numbers ? 


Discussing the Ideas 


ll 


DDODo Pp 
| 
CMU AMRUHA 





1. How many sticks are shown in the Investigation above ? 
2. When was Fran born ? 


3. Once Fran decided to use Q) for 5, why do you think she used 
the numerals A, R, a, a for 6, 7, 8, and 9 ? 


4. Inthe numeralQ A A O ,the A indicates which of 
these numbers: 3, 30, 300, or 3000 ? 


| 720 











Using the Ideas 


1. Change these to ‘ordinary’ numerals. 


Aol fl PT @.O, «4 2 AOR PANN 
gO 2G) Blo! Bi, —LkOnOO)8|060Cx ARAR 


emOpcee! -\/ fies, 1/000 @% Aan 


2. Use Fran’s numerals to rewrite each of these. 


A 36 dp 136 Gc 5265 J 4000 
B 423 “—se 200 Hh 7068 Kk 1007 
c 58 F 405 1 9000 Lt 6528 


3. Use “ordinary” numerals and then Fran’s numerals to tell 
how many are in each set. 
A 





1000 





21 





@ How do we use place value? 





Investigating the Ideas 


Each of these figures shows 1253. 
Sticks Abacus 








Discussing the Ideas 


1. We name the parts in the 
cube figure like this. 

How many units in a rod ? 

sp How many rods in a layer ? Block Layer Rod = Unit 

c How many units in a layer ? 

p How many units in a block ? 





> 


2. It is difficult to show 
thousands and millions 
with sets of objects, 
but we can show larger 
numbers easily on the 
abacus. Write the number 
shown on this abacus. 





3. Explain how you would show these numbers on the abacus. 
A 26714 c 46 205 E 2615 284 
B 132 476 p 813 495 F 39 700 408 


ae 








Using the Ideas 


1. Give the number for each of these. 

A 5 blocks, 3 layers, 2 rods, 4 units 
7 units, 4 layers, 9 blocks, 3 rods 
6 rods, 1 block, 7 units, 5 layers 
12 layers 


o 0 B 


2. Give the number shown by each abacus. 
E | 





3. Solve the equations. 
aA 2756=2000+700+v+6 
B 3428=3000+ 400+20+n 
c 1206=1000+a+6 
p 9257=m+200+50+7 
e 6328=6000+300+s+8 
F 4005=t+5 
« 7065=7000+y+5 
H 8920=8000+b+20 





More practice, page A-1, Set 7 23 





What are the place-value names? 





Investigating the Ideas 


A card placed in the Base-Ten Machine below makes 
the lights show a certain number. 





10’s 
©e® eee @e@ 


®e@e@ i Oe ) eee 
eee eee eee 


3rd 2nd Ist 


Can you tell how the Record the numeral 
Base-Ten Machine works ? that it shows. 





Discussing the Ideas 


1. We use place value when we write symbols for whole numbers. 
Counting from right to left on the Base-Ten Machine, we 
call the 1st place the ones’ place, the 2nd place the 
tens’ place, and the 3rd place the hundreds’ place. 
What is the 4th place called ? : 


2. The 5th place is called the ten thousands’ place. 
Think carefully, then decide what the 6th, 7th, 
8th, and 9th places are called. 


In what way are the abacus and the Base-Ten Machine alike ? 


Each sentence below tells something about the numeral 35 746. 























Read and complete each sentence. 

A The 3 isin the ten thousands’ place. 
B The Sisin the place. 

c The7isinthe ? place. 

p The 4 isin the 4 place. 

—e The 6isinthe feet place: 





24 








1. 


Using the Ideas 


Give the number the Base-Ten Machine was signalled to remember. 


* 7 Zs 
@ee@ Cm mM i) f 
1@e@0@ eee 
rx re Oe 
Str Sth 4th. 
B — : 
| Bx Rex 
meee Ce oe) 
ya @e@ ece0e 
6th th ath ee 
Cc wo - 
66 ®@ e@e@ eee 
eoeom eee 2 ee 
s | Ree) = bal pegs 
oa 1st 
D 


TT 
meeek 
eo e eek 
re bth 





For 683 547 201, tell what digit is in each of these places. 
a thousands’ c ten millions’ —E hundred millions’ 
B millions’ p hundred thousands’ F ten thousands’ 


Write a numeral that has 7 in 
the ten thousands’ place. 


Write a numeral that has 6 in 
the millions’ place, 4 in the 
hundred thousands place, 7 in 
the ten thousands’ place, and 
zero in all other places. 


Write a numeral that has 

328 thousands, 496 millions, 
and 507. Now list the names 
of the first 9 places and give 
the digit that is in each place. 












2. 


3. 


4. 


26 


Discussing the Ideas 


1 


® Do you know number names for larger numbers? 


Can you read the number in the sentence below ? 


The oceans of the earth cover 


356 877 107 square kilometres. \ y : 





Follow the directions below to read the number. 


First co: — ae Sid]" 7a aera, 


Then eat ae 07 


Then read: 32 5*6< Sein ALF; 





Read each of these numbers. 

A 426 753127 E 127 240 316 1 17286000 
B 306 526 319 F 5 103 286 Js 80000275 
c 345 281 407 gc 175024 156 x 100 000 000 
p 36258 342 H 100 300 346 t 65070002 


We read the number in exampleaas: faq | 
six hundred fifty-three billion, i 504 892 . 


two hundred sixty-one million, 
five hundred four thousand, 5 
eight hundred ninety-two. 192) 765 931 407 682 
Read the number in example s. 
Read the numbers in these statements. 
A Estimated world population in 2000 A.D.: 6 000 000 OOO. 


sB Recent estimate of earth’s age: 4 950 000 000 years. 
c Distance light travels in one year: 9 405 594 460 800 km. 














Using the Ideas 


1. For large numbers, digits are grouped by threes. Each group 
is called a period. The names of some of the periods are 
given below. Give the missing word for each sentence. 


6 4 3 ee a OM EOGfOmS Ul /90 gt On) 77855 


A The 830 tells how many _ Answer: billions 
B The 643 tells how many _ ne a 

c The 275 tells how many _ 

p The 501 tells how many _ ei ieee. 

E The 076 tells how many _ 


2. For each number write an equation as in the example. 
Example: 3654 = 3000 +.600 + 50 + 4 


A 3653 p 26 385 « 163 827 J 1265 837 
B 4821 E 90 371 H 704 346 K 6 860 831 
c 7260 F 84027 1 762005 L 23 456 029 


3. Sometimes the multiplication sign is used to show place value. 
For each number write an equation as in the example. 
Example: 3654 = (3 x 1000) + (6 x 100) + Oy x foe! + 4 
A 2845 pb 27 643 5 =e a 
B 6734 ce 148 296 
c 9258 F 7268 489 


4. Write the ordinary 
numeral for each part. 
aA 300+ 50+ 7 
B 5000 + 400 + 30+ 8 
ec (4 x 100) + (6 x 10) + 3 
p (7 x 1000) + (6 x 100) + (5 x 10) +2 





More practice, page A-2, Set 3 Vath 








® Can you compare the “sizes” of numbers? 


Investigating the Ideas 


Look up at least one more date that interests you. 


7 ees 
" Dirigible 








Can you make a chart that lists 


your dates and those above in order ? 





Discussing the Ideas 


ile 
2. 


28 


Which date used in the Investigation was longest ago ? 
Which date is most recent ? 


Part of these two numerals is 
covered. Can you tell which one 
names the greater number ? Explain. 





Can you tell which of these is 
greater if you know they have 
the same number of digits ? © 


Why can't you be sure which of 
these named the greater number 
before the paper was torn ? 




















Using the Ideas 


1. Write the word (greater or less) that should go 
in each blank. 
a Since 95is__ ? __ than 52, we write 95 > 52. 
B Since 48 is__?__ than 79, we write 48 < 79. 
c Since 256 is__?__ than 254, we write 256 > 254. 
bp Since 7/14is__ ? __ than 734, we write 714 < 734. 
2. Give the correct sign (< or >) for each |. 
a 36'ililh26 = 653597 + 15 286 | 15 317 
p 7874 © 6328 \{lh6348 4 162 834 il) 162 097 
c 326 {ll 356 « 64286228 « 9762 483 |i) 7651 642 
p 785 {lll 985 4 9761 ih 9716 «2 5400122 \l[l\) 5 399 876 


3. Give the correct sign (= or #) for each lh. 

3624 | 3000 + 600 + 20 + 4 

72 437 lll) 70 000 + 2000 + 400 + 40 + 7 

632 847 lll 600 000 + 30 000 + 2800 + 47 

56 482 |i 50 000 + 6000 + 410 + 70 + 2 

734 | (7 x 100) + (3 x 10) + 4 

9284 ill (9 x 1000) + (8 x 100) + (2 x 10) + 4 

4. Give the number 100 000 aed 
greater than 54. ele 

5. Give the number 10 000 000 
greater than 54 365 847. - 

6. Give the number 1 000 000 less than 2 

a 1000 038 B 1 467 896 | 

a Give the largest 3-digit number 
that has the digits 4 and 7. 

B Give the smallest 4-digit number 
that has only one 0 digit. 

c Give the largest 6-digit number 
with no two digits alike. 


“mon ow Dp 





=~ 
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® How /arge is large? 





Investigating the Ideas 


A book with 1000 pages would 
be about 5 centimetres thick. 


Guess how tall your mathematics 
book would be if it had 
1 000 000 pages. 








Can you figure out about how tall your 
book would be if it had 1 000 000 pages ? 








Discussing the Ideas 


1. How large is each of these numbers ? First guess the number 
of digits. Then check your guess. 
A B Cc 


© | 
| 

| 

| 








Population of Distance Speed of light 
the capital in kilometres in kilometres 
of your province to the sun per second 


2. Find a use for at least one number that has more than 
4 digits. Report your findings to the class. 
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Using the Ideas 


1. Match each picture with 
one of these large numbers. 





A 
Number of seats Number of pages Number of 
in a large in a thick grains of sand 
stadium telephone book in acup 


2. Which is more, 


a 100 thousands ora million ? c athousand hundreds 
B a thousand thousands ora million ? 
or 10 millions ? bp abillion or 100 millions ? 


3. Write the number that is 
a a thousand thousands. 
B a thousand hundreds. 
c ten millions. 
p a thousand more 
than a million. 
—e a hundred millions. 
a thousand millions. 
Gc amillion more 
than a million. 
H a million more 
than a billion. 


i 1 | 
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@ Let’s exp/ore different bases for numerals. 


Investigating the Ideas 


MHMMMID \ ws 


FOURTEEN PENCILS 





Wh) 


MMs a 


Grouping Rule These numbers are 
less than the group size. 


How many other ways Record only the 
can you find to group groupings that follow 


fourteen pencils ? the grouping rule. 





Discussing the Ideas 


1. Study the chart below. Then explain how to write a numeral 
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for some of the grouping you did in the Investigation. 





. 4 Howmany groups of four dots 


are in this set ? 
Bs How many dots are left over ? 


c What numeral in base four 
tells how many dots are in 
the set ? 


Grouping by fours 


Explain how to write the base-five and base-six numerals 
for the set of dots. 











Using the Ideas 


1. Write the base-four numeral for the number of each set. 
(Example: For 2 fours and 3, write 23,4).) 


Cy“ 
CEimzy 





2. Write a base-four numeral for the number eleven. It may help 
to draw and group eleven dots. 


3. Continue the counting in base four. 


O(a) 





* 4. Study the example. Then complete each sentence. 
(Example: 32(4) means 3 fours and 2 or 14 in base ten.) 


A 23 (4) means 2 fours and 3 or __? __ in base ten. 

12(4) means 1 four and ||| or __ ? __ in base ten. 

31(4) means ||| fours and 1 or __? __ in base ten. 
30 (4) means ||| fours and ||| or __ ? __ in base ten. 
21.4) means ||| fours and ||| or __ ? __ in base ten. 
20(4) means ||| fours and ||| or __ ? __ in base ten. 
10.4) means |ll| fours and ||| or __ ? __ in base ten. 
13,(4) means ||| fours and ||| or — ? __ in base ten. 


zo 7m" 050 A BB 


ao 








® Can base four be used in computing? 





investigating the Ideas 


Study the diagram below. 


70S... x 299... Q oe 


34) 7 


Can you use a set of fifteen 
or fewer counters to help you 


write and solve some more 
base-four problems ? 








Discussing the Ideas 


1. a Explainhow youcanuse' SetA 
sets A and B to “prove” 
this equation is correct. 
124) + 13(4) = 31,4) 





Set B 


B Use sets A and C to help bi// 


you “prove” this equation 
is correct. Set C 


12(4) — 34) = 34) I, 


2. How could you think of Set B twice to “prove” this 
equation is correct ? 
2(4) X 13(4) = 32,4) 
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Using the Ideas 


1. Copy and complete the addition and multiplication tables 
for base four. 





2. Find the sums. 
A 12(4) B 12,4) ce 22:4) p 22 4) E214) 


+ 1 (4) +2(4) + 14) +2 4) + 3,4) 
3. Can you find and correct Multiplication a 


the mistake on Jim’s paper ? Base Four 
| 2@) 2 34) 3 3(4) | 


4. Find these products. | X2@) = X2@) x3) 
| OG) <c-\2a) 4 21) 
Aree Say er te LL (ayne aC nt 2 (4) HLM EAA | 


x 2(4) x 3(4) x 2(4) 


4. 12a 5. 10(4 © 13¢4 
— X2@) X38) X2@) 
— B04) = 30~4)  2b(a) 


Dp 11, (4) —E 2344) F 13,4) 
x 2(4) x 1(4) x 2(4) 





5. Thinking about addition will help you find these differences. 


Alpe Oi Bo huay,, «oC lyay; 4D Zaye . 20(4) Fy 310 
= 24) = 2(4) = 24) = 2(4) —2(4) — 2a) 
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® Let’s explore some old numerals. 





Investigating the Ideas 


This table shows three kinds of numerals used long ago. Roman 
numerals are still used today. Study the table and the examples. 





100 = % 


1000= 
1,000,000 = Sx 
( a 126 = CXXVI 


Can you choose another number and write the 


numeral for it in each of the three systems ? | 











Discussing the Ideas 


1. Which numeration system would be harder to learn, 
the Egyptian or the Greek system? Why ? 


2. Does the Egyptian system have place value like our system ? 


3. The Roman system does not use place value. When two 
Roman symbols are placed side by side, we add or subtract to 
determine the number represented. For example, when the 
smaller number is represented on the right, we add. 
Vi means 5 + 1, or 6. 

When the smaller number is represented on the left, we subtract. 
IV means 5 — 1, or 4. 

Explain what number each of these Roman numerals shows. 

A IX CAXE  VESGD: ec MC 1 DIX 

B Xi p LX F DC Hy CM s MCM 
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Using the Ideas 


1. Write the Egyptian numeral for each of the following. 
A 14 B 23 Ceis2 p 1974 e«& 1002653 


2. Give the ordinary numeral for each Egyptian numeral. 


Shae aie!) ” Sek & £9979 OO) II 


3. Write the Greek numeral for each of the following. 
A 32 B 58 c 181 p 95 E 199 


4. Give the ordinary numeral for each Greek numeral. . 
A ry B pdd C pze DO” E péc 


5. Write a Roman numeral for each of the following. 
(ind Be B 24 Gecu p 58 E 149 F 3624 


6. Give the ordinary numeral for each Roman numeral. 
A XIill B IX c XIX p LIV E CDIX 


7. Give the Roman numerals for the numbers 
A 1 through 20. 
B 10 through 100 (counting by tens). 
c 100 through 1000 (counting by hundreds). 








. Give the numeral for each picture. 


A 





. Solve these equations. 


aA 3458 = 3000 + 400+ t+ 8 p 6854 = z + 800 + 50+ 4 
B 7391 = 7000 + 300+ 90+ s eE 8006 = m+ 6 
c 1509 = 1000+y+9 F 4472 = 4000+ x+ 70+ 2 


. For each number write an equation as in the example. 

(Example: 2734 = 2000 + 700 + 30 + 4) , 

a 6218 Coot E 84721 c 2 796 458 
B 7466 p 9218 F 76097 H 34681 075 


. Give the correct sign (< or >) for each ijl. 


A 57 a 47 F 623 HA 432 K 6421 il 6399 
B 7/4 il 75 c 651 li 703 . 7846 aT 5399 
c 342 iil) 362 H 8426 ili 8326  — m 9696 il 9710 
p 324 ||| 326 1 7521 ill 7512 n 646 387 || 645 999 


° 


E 236 ill 234  — s 9236 ily 8236 6 287 512 il 6 300 000 


. Give the correct sign (<, =, or >) for each ||. 
a 28 260 ll 20000 + 8000 + 200 + 60 


B 45024 iil 40 000 + 5000 + 200 + 40 
¢ 675 800 il) 600 000 + 70 000 + 5000 + 80 
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10. 


11. 


ft 2. 





Give the base-four numeral for each set. 
A B Cc D 


Give the base-ten numeral for each exercise. 
A 21,4) B 31,(4) c 13,4) p 22,4) E 10,4) F 2,4) 


Write the Roman numeral for each of the following. 
a 1000 B 500 SISO p 3 


Combine the Roman numerals 
from exercise 8 to write 1593. 


Write a Roman numeral for 
each of these. 

aA 243 c 1256 E 1974 
B 594 p 2349 F 1492 


Give the Roman numeral for 
each number in exercise 7. 


What is the largest 4-digit 
number that uses only the 
digits 3, 5, and 7 ? 





nh fe ACTIVITY 
You are invited to explore || CARD 2 


Page 334 
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3 Equations and Operations 


® Let’s explore number symbols. 


Investigating the Ideas 


Each of these slips of 
paper shows a symbol | 
for the number 8. 


ee / 3 
Use these digits 426 9 


and these signs. —> 











How many slips of paper can you make 
that show symbols for the number 6 ? 





Discussing the Ideas 


1. Study the chart below. Then give some equations by using the 
symbols you made that show 6. 


13 is a symbol for the number thirteen. . 
We think: | 
8 + 5is asymbol for the number thirteen. 


We write : 
an equation: | ot Vays 


2. Give some symbols that might 
be covered in the figure. 
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Using the Ideas 


1. Each stack of six cards has symbols for just one number. 
Write what might be on the other 5 cards. 





2. An equation for the top card in exercise 1a is 6 + 4 = 10. 
Write an equation for each of your answers in exercise 1. 


3. Mark T (True) or F (False) for each statement. 


a4+3=12 L 23+1=23x 1 

Besixs 4342 mM (5+ 9)+7=5+4+ (9+7) 
eo +3 ess = 12 n (8 — 3) —2 = 8 — (3 —- 2) 
De Oa foto) 2. Om Aexes) < 2 =p4 ex (3 xX 2) 
E 6 xX Wa p3x3=(2x4)41 
Boi2— 1=—A2 a 5x 5= (4x 6) +1 

Gr o:bal= 7-2 5 rk 87+5=85+7 

Heo eye fF X.5 

1 8—-3=3-8 

3 8+9=9x8 

kK 7-0 = / +0 


* 4. Give symbols for ten 
different numbers. In 
each symbol, use each 
of the three digits “3,”’ 
“6,” and “9” only once. 
You may use parentheses 
and oneormoreofthe | 





signs, +, X, —, Or ~. 
Examples: (3 x 6) +9 f 
(9+ 3) —6 
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® When do you add, subtract, multiply, or divide? 





investigating the Ideas 






Mary wrote and solved 
this problem for the 
stamp picture below. 








Discussing the Ideas 


1. Make up a problem using one of the operations (+, —, x, +) 
and tell it to the class. 


2. Suppose each ||| covers a numeral. Which operation 
(+, —, X, +) would you use to solve this problem ? 
Ill boy scouts now. 
lll boy scouts needed for a full troop. 
How many more needed ? 





3. Make up a problem that uses two operations and tell 
it to the class. 
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Using the Ideas 


Use A, S, M, or D to tell which operation or operations 
(Addition, Subtraction, Multiplication, Division) you 
would use to find the answers if numbers were given. 


1. lll girls’ bikes. |lll| boys’ 10. 
bikes. How many bikes ? 11 
2. [Il girls in the choir. 
lilll moved away. How many 
Apes 12. 
girls in the choir.now ? 
3. Bob, |llll years old. Don, 
Ill years old. How much 
older is Bob than Don ? 13 
4. Ill chocolate cookies in 
each box. |||l| boxes. 14 


How many cookies ? 


5. Coin collection. ||| coins in 
all. |lll| on each page. 
How many pages ? 


6. Hiked lll km in the 
morning, llill km in the 
afternoon. How many km ? » 


7. |\lll skirts. |llll| sweaters. 
How many different outfits ? 


8. Butterfly collection. 
lll butterflies. |\ll| boxes. 
How many in each box ? 


9. Had || hockey cards. 
Gave |||ll| away. Bought |. 
How many cards now ? 


More practice, page A-3, Set 5 


lll nickels. How many cents ? 


lilll nickels. |\ll| dimes. 
How many cents ? 


lliltarge bottles of pop. 

Illi ml in each. lilll small 
bottles of pop. Ill ml in 
each. How many ml in all ? 


Have ||| cents. How many 
llll-cent stamps can you buy ? 


lll green marbles. 

lll red marbles. 

Each boy gets ||| marbles. 
How many boys ? 
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® How are the operations related? 





Investigating the Ideas 


You might think of this 
picture as showing 





Sux ie r 
or at 
Avi 4ss As2 0198 3 sets of 4 


Write an addition, subtraction, 
multiplication, or division 
equation for each of your 
arrangements. 


Can you use a set of 12 
objects and show some 
other arrangements ? 





Discussing the Ideas 


1. Give the two addition 
and two subtraction 
equations suggested by 
these sets of figures. 





2. Give one addition, one ter 





ce es thas rs 
multiplication, and one ‘= ‘Sh o +a “fb 
division equation for Be ee 
these sets. Oo Sf ei a : 
5 sets of 4 
3. Rewrite each equation. Use an c 24 H 15 
operation different from the one nak =o 
given. (Answer to a: 18 ~ 6 = 3) 18 10 
a3x6=18 —6 5 
BOY X38 e271 12 5 
ec 2+24+2+2=8 ele ae 
p 6 2.33 3 6 0 
E 5°*x:6 = 30 | ab | 
F8+8+4+8= 24. 0 | 
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Using the Ideas 


1. Write an addition and a multiplication equation for each set. 
A B 





2. Write one multiplication and one 
division equation for this set. 





3. Write two addition and 
two subtraction equations 
for this set. 





4. Match each equation in the first 
column with an equation having 
the same solution in the second 
column. 

A7—3= 118 +9=n 
B8+8=n 2n+3=7 
eon <9 =o Yeats— 7 =n 
d15—-8=n 425—5=n 
Evie 7 =271 eo x3=nNn 
Fnt+7=13 6n+8=15 
@..3..b3. 13S NF 20¢3'= Nn 
Hox 5) = 25 vei J = 





More practice, page A-3, Set6 . : 45 
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® How does the function machine work? 


Discussing the Ideas 


1. You can think of yourself 
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as a function machine. 
Study the picture. Then 
use the rule to give the 
output for each of these 
input numbers. 


A 3 E 0 
B 6 F 9 
c 8 ge 12 
p 10 H 18 


. In how many ways is this 


function machine different 
from the one above ? Use 
this new function rule to 
give output numbers for 
each of these inputs. 


A 2 E O 
B 4 F 6 
Cu, Gc ‘1 
pd 3 H 10 


. Sometimes we write a 


function rule like this: 


Output number = n — 2 


We can use a table to 


record input and output 
numbers. Give the missing 
numbers. 

















Using the Ideas 


For exercises 1 through 6, think about the function machine 
and complete the function tables. 


ts, Function Rule 2. Function Rule 3. Function Rule 


n+6 n—1 8+n 





o1 


» Function Rule 6. 


2xn n+ne+1 





For exercises 7, 8, and 9, give the output 
for each input number, a, B, c, and pb. 


n+ 10, if nis even 


* 7. output = " + 5, if mis odd 


3 x n,ifn < 10 





* 8. output = Waid O07 diherwise BxoO0e « ko / p 100 
n x 10, ifm < 10 
* 9. output = PaO Gia ono Je BLO s .Cat ce. «Dp a3G 
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® Let’s explore multiplication and division. 





Investigating the Ideas 


AUTOMATIC 8 MULTIPLIER and DIVIDER 


5S 6. 7...6.,9..10. 11. 12. 13. 14... 15 


16 24 32 40 48 56 64 /2 80 88 96 104 112 120 128 





Use the Automatic 8 Multiplier and Divider 
to find these products and quotients. 
A9x8 B 13x 8 c 104-8 p 120 — 8 EX [Osa 


Can you make and use an automatic multiplier 


and divider for a number other than 8 ? 





Discussing the Ideas 


1. Solve these equations. Use the 8 Multiplier. 


A 7 xXeOo=n bio <akZ=— et c 136 +8=m 
Be xno ay, eE14x8=s H 128+8=b5 
C..O.L Di =a F 96-8=q 1 88=—8=u 


2. How can you figure out the product 18 x 8 by looking 
at the 8 Multiplier ? 


3. The Automatic Multiplier uses repeated addition to find 
products and quotients. The example below uses repeated 
subtraction (subtracting one 6 at a time) to find quotients. 
42-6=n 42 — 6) — 6)— 6) — 6) — 6) —- 6) -6=0 
A How many sixes were subtracted to get from 42 to 0? 

B What is the quotient for 42 + 6? 
c Subtract one 3 at atime to find 51 = 3. 
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Using the Ideas 


1. Use this Automatic 13 Multiplier to find the products and 
quotients. 





Ax be 7 Emoto = Ss 1 91+=13=t 
B oux-to = f Peto Xa) | = .¢. J 143-13 =y 
ensscl=n Gui e7 13 =D K 104=—13=w 
De 2 & b3c—1a H 52-—13=m i 15682 1.3 3c 


2. Find each sum and product. 
a6+6+6+6=n 





4x6=n 
B44+44+44+4+44=r 
ey eed ey 
¢e94+9+9+9=ft 
AexXa9i—- 
peices tet i = m Pam told Sam, “If you give 
ASe14 =y me a nickel, we will each 
have the same amount of 
3. Write a division equation money.” 
for each correct repeated 1. What is the smallest 
subtraction. Two are incorrect. amount of money they 
a 30—6—6-—-6—6-—-6=0 could have started with ? 
Bp 36—9-9-9-9=0 . If they have 36¢ in all, 
c 48-—8-8-—-8-—-8-8=0 how much money did 
»n 24—6-—-6-—-6-—-6=0 Pam start with ? 
Ee ot es Te =0 
F 48—12-—12-—12-—-12=0 ‘eee 








How are the operations related? 


Investigating the Ideas 


You can think of You can think of 
Addends and a Sum Factors and a Product 
in both addition in both multiplication 


and subtraction. and division. 





How many different equations can you write using 
6 and 4 when both are addends or both are factors ? 





Discussing the Ideas 


1. The two function machines help you see how addition and 
subtraction are related. Which numbers are addends and 
which is the sum ? 


poe Bee 


| ot J | NCTA 
FUNCTION RULE UNCTION RULE 





2. These two function machines help you see how multiplication 
and division are related. Which numbers are factors and 
which is the product ? 


FUNCTION RULE 




















Using the Ideas 


Find the missing addend in the addition equation. Then write 
the subtraction equation with the correct difference. 
An+t+7=12 cr+8=15 « 6+5=13 « t+18= 24 
12] 7=n 15-8=r 13 -—5=b 24-—18=t 
Ba+6=13 0s+9=14 —n+9=17 nb G+ 2/7 = 36 
13 -—6=a 14-9=s 17-9=n 36 —27/=q 


Find the missing factor in the multiplication equation. 

Then write the division equation with the correct quotient. 

An xX 4 = S2c few — 4 SE 8 XOS2=227 71a) 29x. 6.=)54 
32-4=n 45=+5=n 27 -+~3=n 54+6=a 

Bet <0 42) pin x« o=—40 -F px s=8 un bx8= 48 
42—-6=t 40-8=n 8+8=p 48 =~8=b6 


In multiplication we find the F FP 
product (P) of the factors (F).————- 6 x 4=n 
In division we find one of the p F 
factors of the product. ——————_—_—> 24 = 4=n 24=—6=n 
Find the missing product or factor. 


F FP FF P 
A6x9=n dpnx 6= 42 
P oF P E <r 
B54=—-9=n ce 42=—6=n 
P F F P FF 
c 54=—=_n=9 fF 42-—-n=6 


Which equation has no solution, 
which has many, and which has 
just one ? 

Asn O— 0 Cc inoad—7 
Bnmx5=0 


Use exercise 4 to explain why 
we do not divide by zero. 
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® Do you know your facts? 





Investigating the Ideas 





Can you tell what is “special” 
about this set of numbers ? 





Can you make a “‘special” set of numbers for each 
of these strips ? 





Discussing the Ideas 


1. Give the “special” sets of numbers for 8 and 9. 


2. It is important for you to be able to recall addition, subtraction, 
multiplication, and division facts quickly. Try these. 





aA6+5 gc 15-7 m 6 x 7 s 42—6 
B/+5 H 14—7 n 5x 8 tT 54-9 
c 9+8 1 17-9 0 6x9 u 48 = 8 
dp 8+7 J 16-8 p 8x6 v 36-4 
eE8+8 kK 15-9 a9x5 w 72—8 
F6+9 L 13-6 r 8x9 x 49 —7 
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. Can you find these sums in 14 minutes ? 


Using the Ideas 


a34+9 c 4+6 mM/+49 s 7+4 
B9+3 H9+5 n 5+ 1 1T2+3 
ec 7+7 1 8+2 0 6+8 u9+8 
dp 9+ 1 Js 4+0 p 84+3 v8+5 
eE8+6 kK 5+ 9 0 5+4 w 8+/7 
F2+8 L.2+9 rR 5+ 7 x 74+3 
. Try these in 2 minutes. 
A 12—7 c 9-6 m 15 — 8 s 16-8 
B 11-6 H 13-6 n 16—7 tT 8-6 
c 12-5 1 16-9 o 15-6 u 12-4 
dp /7—2 gy 11-5 p 9-8 vi17-9 
—E 13-7 kK 13-9 o 12-8 w 14-8 
F 12-6 1. 6-4 r 14—5 x 5-3 
3. How many of these products can you find in 2 minutes ? 
A—3-<-4 e-0=x 3 m9 x 4 $7 9=xc6 
Bp 6ex=6 H /x9Q n 8 x 8 T 8x5 
Cos dXed 1 4x9 0 9x6 u 6x 3 
pb. /_ x 6 Ll EOS) pa) <4 Vers 5 
Ee 23x09 k 5x 6 ONS ao w 8 x 7 
ees 5x8 Reo 2 X= Gexe9 
4. Find as many of these as you can in 3 minutes. 
aA 12+—3 c 63-9 m 2/7 —9 s 18-6 
B 20-4 H 18=2 n 49 — 7 T5+—5 
c 24-4 1 64=—8 o 24-3 u 30-5 
p 24~—8 vy 15=5 p 28-4 v 42-6 
E 35-5 kK 30 = 6 o 21-7 w 48 = 6 
F9-1 L 36-6 r 56 = 8 x 32 = 8 


More practice, page A-4, Set 8 53 
















® Can you find the function rule? 





Investigating the Ideas 


This is a special function 
machine that uses the strips 
instead of numbers. 


Can you use your strips 
to help you find the 





missing strips in the 
_ tables? 





Function Rule Function Rule 





Discussing the Ideas 


1. Can you find the function Function Rule Function Rule 
rule for each of these 
tables ? 


2. Invent your own function 
rule. List a set of input 
and output numbers and see 
if some of your classmates 
can find your rule. 
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Using the Ideas 


Find the missing numbers and function rules. 


1s Function Rule 2. Function Rule 3. Function Rule 


n+5 nx 7 


Output Output 


6. 


* 8. * 9. 
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Solving Equations 


1. Write an equation for each problem. Solve the equation. 
a Jeff scored 9 points in the first half of the game. He scored 
7 points in the last half. How many points did he score ? 
B Sally bought 4 hamsters. Each of her hamsters had 8 baby 
hamsters. How many hamsters does Sally have now ? 





2. To give the number for n in an equation such asn + 3 = 7, we write 
n = 4, Solve the equations. The solution Is given for exercise a. 
A Mite d= 9 E8+9=n J-32- = NX 4 OA Mie Oe ah 


I) bee F CaO kK 32=n+4 pPnx/7=63 
B IX Clo gc nx6=24 | Wnx 6= 54 a¥402 wae 
ec 18=n+9 n64+nN=20 mwnrnt+9=14 RR 49=7-xIN 
d5xn=20 6 n+8=24 | w6 x n=48) sa loo ee 


3. We often use other letters in equations in the same way we 
have been using the letter nm. Solve the equations. The solution 
is given for exercise a. 


Aax4= 36 E; ,ixe/ =. 42 JOA Sex o 8+q=12 

a—9 BE y+i/ =16- .« r+6=15 Pp 6.50 f= 6 
pn-+-/=13— «@'64'= Seen 9-0 =n a-nx6-= 0 
c OfCz—a2o H 14 => 626 x m.0.x 7 — 7 rR /+s=/7 
D SO Xs 1 b+7=13 n9+0=y $7 tee 


4. Solve the equations. 


A54+(8+7)=n - 54+(3x 4) =r x« (3 x 4) +6 x4) -—@g 
B (5+8)+7=n e4 (5+ 3) x4=s 1 8x4=s 

ec (9+7)+8=x uw (54+ 4)x3=a m (5x 6)4+ (4x 6)=n 
D9+ (/ 4 8) = x... 3.X,(58b2)9 tN, OFX 6 on 

E (9 +98)\+7 =¢q 5s (3x 5+ 22 y 0 Six 0= ao 
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5. In her rock collection, Sue had 6 boxes 
with 5 rocks in each box. She found 3 more 
rocks. How many rocks did she have in all ? 
Write an equation and solve it. 





6. Solve the equations. 
ee) ion (eno) = 20 
3x7) 4+8=2y (3 x 8) + t= 30 
(8x 3)+9=a (4x 7)+r=34 


H (n x 4) +3 = 23 
I 
J 
(6x 3)+6=c Kn (o-%t9) + n= 35 
L 
M 


(y x 6)+5=41 
(r x 9) + 5 =850 
(tf x Sy 3 =) 
(n x 7) + 6 = 62 
(6b x 6) +5=59 
(cx 7) 8 = 64 


7. The same letter is used more than once in the equations below. 
As in exercise a, give the number that will make the equation true. 
An+n=16 cy+y=18 F 54+n4+n=9 wrxerxr=27 
no Dey ~ y= 81..4.X%...X%.+ Ji=.15. 19S tS + Ss =ai2Z 
Baxa=16 —tit= 64 


i 
i 
+ 


(Stes) — Or— a (6 x 7) + b= 42 
(8x 2) *3'=ks (8 x 9) +a = 81 
(7x6)+9=t n (9 x 6) + x = 60 


om monn Pp 
cA wHn 9 BO 





Dahmer RA en NES em ret ee ee 6 Cae 
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@ Let’s explore jumps on the number Iine. 





Investigating the Ideas 


If the grasshopper keeps jumping by 3's, 
which of the goals will he reach ? 


GOALS 


VN ee CN oe og 





Can you select one of the goals and find all the ways 


the grasshopper can get there if, on any one trip, 
his jumps are all the same ? (No fractions.) 








Discussing the Ideas 


| 


1. Give a multiplication equation for each “‘trip”’ 
you found in the Investigation. 


2. Study the new symbols. Then give the landing point 
for each part. 





a 2 © means: Start at 2. Jump 3 units to the right. 
B 9 -@ means: Start at 9. Jump 5 units to the left. 


c 6 @--@ means: Start at 6. Jump 3 units to the right; 
then jump 4 units to the left. 


p 12 ~«©-®© means: Start at 12. Jump © units to the left; 
then jump 6 more units to the left. 
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- - ee Cage Foe 
a a as oe yy ile mT 


oe 


ae a Se 


Using the Ideas 


. Give the landing point for each exercise. 


A 2©@: F 5 ©- K 16 © p 6 -© u 48 © 
B 1 ©: qc / ©: L 7 @ a 16-°© v 13 © 
c 50: nH 8 @ um 17 © rR 26 -@ w 3/7 © 
p 4©>- 1 18 @ n 9 @ s 1/7 -® x 13 © 
E 50° 5s 6®& 0 8 TH @® y 53 “© 
. Give the landing point for each exercise. 
A 2G © E6@ ©® 1 6 @ @ +®@ 
B 7 @®> © F5@ © 5 8 @©@ @® © 
C2507 a 12 @ @ K 13 @ © -@ 
p 9 @ © H 20 © © L 1/7 ® © «@ 
. Give the landing point for each exercise. 
AO @7@>@* @ @ EO. rie (G(s @ 
B 0 @®: © © © © ®© © F0@® © © © © © 
c 0 © © © © © © © © c 0®@ © © © © & @® 
p 0 © © © © © © © © © 1 O® © & @ ® & 
. Give the missing numbers. 
A |lll ©>: lands at 14 c || -@: lands at 6 
B ||il ©: lands at 15 H ||| -©@: lands at 5 


c ||| ©-: lands at 18 


lll @- ©: lands at 16 


pd || @°: lands at 13 Jy || © ©: lands at 15 
E |ll ©-: lands at 15 K {ll -© @>: lands at 54 
F || ©-: lands at 16 t {iil © -®: lands at 73 
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® Can jumps be made on a “number-line stack’? 





Investigating the Ideas 


( y Zi 
e a6. °°37° 9" 38 x 39 ees 
Think of a number line G 29 0 ae 30° i pancas 
Wiel 5 SuT Sie abo 21 6 ae 24 25 26 a7 
pieces. Imagine as 
——o—____.—______4—___________9—_—__4—___4_.__. 
many rows as you need. Cee oe oe 18. “190 ee 


Can you figure out where the 6th jump 
will land for each color ? 








Discussing the Ideas 


1. Can you find an easy rule to tell where you will be for each 
type of jump in the Investigation ? 


2. Can you find the missing landing 
points and explain those given ? 20 


21 
i 
40 
iL 


A : hi 
8 I 
c I 
D i 
E i 
F I 
G HL 
H ( I 


i 
23 
I 
29 
I 
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Using the Ideas 
1. Using the number-line stack in the Investigation, 
give the landing point for each exercise. 
a 0@ pd 0® 6 0 @ 3106 m4 p 42 ©® 
B 0@ —E 0® HO® K1© n 4@ a 42@ 


+ 


CAO merry en hay © ED 10 46. a 42.© 


2. Give the landing point for each exercise. 


a 246 p 59 a 3@ © 5 3@ @®@ 
p 606 E 28 @ H 12@@ K 30-® © 
c 100® F 63 1 40© © L 30®@-@ 


% 3. Give the landing point for each exercise. 





ADOGy. pn 200@ c 4@ 36 © mM 7 © 
B O® E4am H 1@ kK 7@-@ n 0 © 
c 27 @ F 4@ 1 6©® iv 00 ® 
Use a number-line PETES En ier a 
stack like this for 
. exercises 4 and 5. 0 1 mae et Wee 6 7 


¥* 4. Give the landing point for each exercise. 
a 00 c 0O® EO0® GalJe 0) Gy O-@ 
8B 0© p 24® FO® H 12 -@@©@-@®-@ 


%* 5. Give the missing numbers. | 
A 16 @ : lands at 0 p /2@ :landsatO oe 18 @ : lands at 0 
B 32 @ :landsatO e& 5/7@:landsat1 u 63 @ : lands at 0 
c 48@:landsatO F 6/7@:landsat3 1 49@, :landsat7 
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Basic Principles 


In this lesson you will review some of the basic principles for addition 
and multiplication. Special names for the principles are given. 
For each exercise, copy the equations and give the number for n. 


4 a ae When you choose a whole number and 
: add 0, the sum is the number you chose. 





a 37+0 


n Bn+0= 86 e- 13.4443 dpn+0=0 


. When you choose a whole number and 
2 - multiply by 1, the product is the 
—_______{ number you chose. 





a 53x1=n B 64x n= 64 cnx 1= 89 dpnxi1=0 


'p \ When you add, you can change the order 
3. rinciple, +) = =—_/ of the addends and the sum is the same. 





A9+7=nN4+9 8Bn+93=934+ 68 c 5374+ n= 86+ 537 







When you multiply, you can change the 
order of the factors and the product 
is the same. 


A Sx nal x5 B 49 x 51=nx 49 c 90x 70=70xn 


é principle, 4+ \ When you add, you can change the 
5. x 1) 1g prin “ip e, +) / grouping and get the same sum. 


A (6+2)+3=5+ (24+) 8 87+ (m4 93) = (87 + 34)4 93 


When you multiply, you can change the 





grouping and get the same product. 


a(nx3)x4=2x(3x4 pe S4axeee x7 = (34x 8) xn 
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| | Using the Principles 


. Use part | and one of the basic principles to help you 
complete part II. Then tell which principles you used. 
II 


a Since |) 937+685=1622) | we know that : 685+937=n. 

s Since /i§(184-36)487—91)| we know that [/ 184(86437) =m 
c Since | 6X(9x3/)—1998, | we know that (6x9) x37=n. 

pb Since 39x $=312; we know that n=8x 39. | 
—e Since Wop ae we know that 44x1=n. 

F Since | 43+(39+27)=109 | we know that | (43+n)+27=109. 
Gc Since 559+0=559, we know that n=747+0. 

x Since 534+876=1410, | we know that | (534+876) x1=n. 


{Ht 


. Think about part I. Then use part | and any principles — 
you need to complete part II. 
I I 








® Do you understand the multiplication-adaition principle? 





Investigating the Ideas 


Example A shows how you can think about “‘breaking apart’ the first 
factor before multiplying. Example B shows how you can think 
about “breaking apart’ the second factor before multiplying. 





Can you draw Show pictures and 
a set of dots for a equations for your problem 


multiplication problem? | like the ones above. 





Discussing the Ideas 


1. The principle illustrated above is called the multiplication- 
addition principle or the distributive principle. Explain how 


you can use this principle to help you find the product 6 x 9 
if you know 6 x 5and6 x 4. 


2. How can you use the figures to help you solve the equations ? 
A ff oF B iam Ge 





8x (142) =(8x1)+ (8x) 6x 4=(nx 4) + (4x 4) 
64 








Using the Ideas 


1. Solve the equations. 


| a 
oe ee on 
e 
——— 


4x5=a (4x 3) + (4 2) = 5b 


A 








7. SOR Se 


Solve the equations. 

27-5 °x< Si— (n +73) XS 
4x7=(2+4+n)x7 

x 8= (3 x 8) + (n x 8) 
v= (I x Lyi o wr) 
x9 (<Q x 9). 
een — (5 x / eemn x. 7) 
9 x 8= (n x 8) + (4 x 8) 
OF Sex li2h— nex On 2) | | 
10.3 x14=3 x (n+4) A number pair are we. 
11.2x13=2x (10 +n) uh ae 
eee cee ORT) *| We'll tell you nothing more. 
13. 4 x 16 = (n x 10) + (4 x 6) 

AAS exe C7 *x 10) + (7 xn) 
15. 8x17 =(8 xn) + (8x7) 
1B Pax 2arS 20) San) 42(7"* 3) 


ie MC) 
IO OO 


WHO ARE WE? 





More practice, page A-5, Set 10 , 65 





Solve the equations. 
16 ©& 8+n=17 


A 
B 
Cc 
D 


x+9= 
16—-—9=n 


17-x=8 


F 
13=5+p «6 54—-54=n 
H 


13 —b5=a 


Solve the equations. 


A /+7+7-+ Jain 


5x 
Solve. 
aA 8+7 Ee 15-9 
B6+5 F 14-6 
c 9+4 ec /x4 
dp12-—8 un8x6 


4xn=0 


i -5-<-9 
jek 6 
kK 9x9 
ete hee wb 


Find the missing output numbers. 


(4x n) + (3 x rn) 


Function Rule 


(2x n) +1 





Function Rule 





Output 


Function Rule: 


(nx 8) +5 


Output 





Function Rule 


(nx n)-—n 


Output 








15° xb S75" xeon ee = 
I8x /=TP <gomeneoe 0. 7 
K 177 ite b ot x. 9 =20 
LA Xl eee pQ0+9=s 


Bp 30-—5-—5-5-5-5-5=n 
30—5=n 


m/7x8 a9x8 u 42-7 
n9x6 rR7I7x7 v 63=9 
o 8x8 s 40=5 w 48-6 
pP 6x5 +t 32+8 x 56-8 


For this table, giv 
four different 
- function rules, 
~ each of which 
-uses only one ~ 
of the signs, 
| +,-,4, x. 











. Solve the equations. 


A 


10 x<a10.— n e (057101 0)"* 10 =n 
(TO Se 10) tO = p (10 *.10) x \(1050,10) =n 


. Find the products. 


A 
B 
c 
D 


Bix 410 x" 10)" Eeom (10 x 1U x 10x, 10) = 7 
Sx (10axt10 x 70). =n Fo xwl10sx-10 <7 10 x 10)= n 
To (0x91 0) Sn a 18x10 -«-10):=-n 

6 (10 <ir0 10) Hee our OsxslO X 10) =n 


. Solve the equations. 


"moon w p 


638 = (6 x n) + (3 x 10) + 8 

3io—(o <x 10 *-10) + (nx 10).4+ 5 

5671 = (5 x n) + (6 x 100) + (7 x 10) + 1 

54 965 = (n x 1000) + (9 x 100) + (6 x 10) + 5 
39.732.= (39 x 1000) + (7 x nm) + (3 x 10) + 2 
5472 = (5 x 10 x 10 x 10) + (4x nm) + (7 x 10) + 2 


. Write the numerals for the numbers. 


"moo Bew p> 


six thousand three hundred thirty-seven 

fifty-four thousand five hundred twenty ~ 
seven thousand thirty-four 

eighty thousand ninety 

three million nine thousand five 

six billion two hundred thirty million seventy-one 


than 6? 


. Which number is inside the red loop, ig 
inside the blue loop, and larger 








Geometry and Measurement | 


® What are points, lines, and segments? 





Investigating the Ideas 


In figure a, a path can be In figure B, no path 
drawn that passes through can be found that will 
each segment of the figure cross each segment 
exactly one time. : exactly one time. 
A B 

Cc 
and E on your paper. 


Can you find a path that will cross each E 


segment of each figure exactly one time ? 





Discussing the Ideas 


1. The figures in the Investigation show 


points and segments. Are points and Segment 
segments parts of lines ? 24.40 ee 
eee 


2. How would you describe a segment ? ae 
3. Can you name some physical objects that remind you 
a of points ? B of segments ? c of lines? 


4. This is one way we picture rays. Dn 


a How isa ray different from a line ? HEM 
B How is it different from a segment ? 
c Can you name some things that remind you of rays ? 


5. Any flat surface suggests a plane. What | Vo 
are some objects that remind youofaplane? Plane | 
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Using the Ideas 


. Give the geometric figure suggested by each picture. 





. Study each of the examples. Then give the symbol 
for each figure shown in exercises a through ae. 


A 

8 ‘Forsegment AB, | 
we write az. | | 

D 

E 





. Draw and label a picture for each symbol. 


——» 


a MN B AS c PO p XY —e FG 





When are two segments congruent? 


Investigating the Ideas 
Cardboard strip 





Can you find a way to use each of the devices shown above 
to tell which segment in each pair is longer (if one is) ? 






C 7) See BEN 
Cai 5 aS 


Discussing the Ideas 


Two segments are > congruent to each other ; 
af their ends are equally far apart. 





WaB is congruent to CD, we write AB = CD. 


1. a Explain how you used the devices to decide 
whether the segments above are congruent. 
B In which case above can we write AB ~ CD ? Why ? 


2. How could you use each of the devices above to help you 
draw EF so that EF ~ PO? P | Q 
pas: 

















Using the Ideas 


1. Each darkened segment is an edge of one of the figures below. 

A Which darkened 
segment is A 
longest ? 

B Which of these 
segments is 
shortest ? 

c Write a statement that tells 
which segments are 
congruent. Use the can eee 2 
correct symbols. Fp G / 





2. Use one of the devices shown in the Investigation to draw 
a segment that is congruent to each segment given below. 
f | 
Cc 





(8) @— 





3. Draw a segment on your 
paper. Label it XY. 
Draw another segment PQ 


so that XY ~ PO. 
% 4. Write a story about 
the picture below. 1. Start inside a triangle and 
Be sure to include draw a path to cross each side 
some of the exactly once. Where does your 
PaathoOmancanideas path end, inside or outside ? 
you learned in Try this with a figure of 
this lesson. A Asides. B 5sides. c 6 sides. 


. Would you be inside or outside 
if you did this with a figure of 
A 2384 sides? B 6749 sides? 


Wn ee 








Investigating the Ideas 


Goliath, the Philistine giant, was 
reported to have had a measured 
height of 6 cubits and 1 span. 


® How do you find the length of a segment? 









Can you cut a segment of string 
that is as long as Goliath was tall ? 


Discussing the Ideas 


1. 
2. 
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ls each classmate’s string the same length ? Why 2 


Why is it difficult to find out how tall Goliath was ? 


. If an adult completed the Investigation, would his string 


probably be longer or shorter than yours ? Why ? 


. We find the length of a segment or object by counting the 


number of unit segments It takes to “fill” the segment. 
a Using unit X, what is the length of segment AB ? 

B Using unit Y, what is the length of segment CD ? 
Unit X 
ieee | | le 

Unit Y 
clea | | | | Ip 
c Thesegments AB and CD are congruent. Explain why you got 
a larger number for the length of CD than for the length of AB. 














Using the Ideas 


Mark a segment that is the width of your index finger. 
Using this segment as a unit, make a 
ruler along the edge of a sheet of paper 
that is at least 16 units long. Use this 
ruler to complete exercises 1a through 
1e. Measure to the nearest unit. 

A Find the length of your index finger. 

B Find the length and width of your 
mathematics book. 

c Find the length of your desk. 

Find the length of your pencil. 

— Measure, on your hand, the 
distance shown in the picture. 

F Mark half units on the ruler you 
made. Measure to the nearest half 
unit, on your hand, the distances 
shown in the picture. Which 
distance is greater ? 








You can choose any unit you wish for measuring. You have 
used centimetres and metres. 
The red mark shows the length of a centimetre unit. 


centimetre (cm) 


oe 


a ls the centimetre a longer or shorter unit than the one you 
used in exercise 1 ? 

p Without measuring, tell whether the length of your 
mathematics book, using the centimetre unit, would be more 
or less than the length you found in exercise 1B. 

c Use a centimetre ruler to check your answer to exercise 2s. 

p Give the length of your shoe to the nearest centimetre. 
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® Let's explore parallel and intersecting lines. 





Investigating the Ideas 


ine = 














=== = > 
Oe / 





m 





Do lines /and m intersect ? (Would the black 
lines meet on one side if extended ?) 


Can you figure out a way to use tracing paper 
to help you decide if the lines would meet ? 











Discussing the Ideas 


1. Two lines that are in the same plane and 
do not intersect are paralle! to each other. 
a Ann said railroad tracks remind 
her of parallel lines. What objects 
remind you of parallel lines ? 
sp Explain what Jeff meant when he said, ‘Parallel lines 
are everywhere the same distance apart.” 








2. Can you draw parallel lines by using 











a ruler and paper a line and a compass 
a pencil ? folding ? a book ? and a ruler ? 
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Using the Ideas 


Name as many pairs of 
parallel edges as you 
can find in this picture 
of an aquarium. 


If we start with two 

intersecting lines and 
~ cover up “half” of the 

picture, an angle is 





formed by the two rays A 

from the point. B 

A Draw 5 different- C 
sized angles. 

Bp Label one of your Angle ABC 


angles so that it could be called angle RS7 (AST). 
c Label and name the other angles. 


lf two lines intersect 
like this, 





they are said to be 

i ‘to each 
other. Draw a pair of 
perpendicular lines. 


Find out what a 
parallelogram is and 
draw a picture of one. 





The) 





@® When are two angles congruent? 





Investigating the Ideas 


Each of these objects could remind you of an angle. 


Can you find a way to decide 
which “angle” is ‘open widest” ? 





Discussing the Ideas 


1. Explain how you decided which angle in the Investigation 
was “‘open widest” (largest) and which was smallest. 





2. Two angles are congruent if neither is larger than the other. 
Are any of the angles in the Investigation congruent ? 


Ae 


a EGS ieee ee 





3. Think about the angle in a. 
We might uncover the drawing 
and find s, or we might find 
c. Is the angle in c larger 
than the angle in s ? Why or 
why not ? Explain how you 
think we compare angles. 
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Using the Ideas 


1. Study this method of comparing two angles. 


To compare / D trace / D and place the tracing 
with LE 9 over LE. 


Tracing paper | 
figh=saa 
onl | 
Use the method above to tell which angle is larger. 
A B Cc 
a ae 
H 
pee” 
G / 
2. Study this method of comparing two angles. 


To compare 1 F mark two arcs with check these 
with LG the same compass distances. 
opening, and 









Tracing paper 





Draw two angles on your paper. Use your compass to decide 
whether or not the two angles are congruent. 


17. 





© How are angles measured? 





Investigating the Ideas 


Ann measured / ABC using Trace this unit angle 
the unit angle shown. and cut it out. 

The red marks show where i 
Ann placed the unit as 

she measured. What is 


the measure of 2 ABC 
using Ann’s unit ? 










| ‘One, two, ) 
We ‘three, four. | 


Can you use the unit angle to find 
the measure of each of these angles ? 





Discussing the Ideas 
1. Explain how you measured the angles above. 


2. a Could you use unit angles of other sizes to measure 
the angles above ? 
B How would the measures of the angles above differ if 
you used a smaller unit ? a larger unit ? ~ 


3. How is measuring an angle like measuring a segment ? 


ras) 





Using the Ideas 


1. Use the unit you cut out on page 78 and draw an angle with 
measure:s wae4s Be 7. Co '25)) Do AD wot (55. -F 010 yale 18 


be 2. The corner of your book suggests 
aright angle. Draw a right angle 
on your paper and measure the 
angle. Use the unit you cut out 
on page 78. 







a Pr = wien 
ee ee 





ee Ete 


~ 


-? gs aa aad 


3. An acute angle is an angle that is less than a right angle. 
An obtuse angle is an angle that is greater than a right angle. 
iy Which of the angles you drew for exercise 1 are acute ? obtuse ? 


4. Here is an angle unit that was chosen by the Sumerians over 
4000 years ago. It is one of the units used most often today. 


2 Ee cee a 
This angle is called a degree. The measure of a right angle, 
using the degree, is 90. We say the measure of the right angle 
is 90 degrees. We write 90° for 90 degrees. 
A Trace the angle below. Give its degree measure by placing 
it over the unit above. 


«A ae Pert ne —s 





Se ee ee ee 


* s If the degree measure of the unit used in exercise 1 is 10, give 
the degree measure of each angle you drew in exercise 1. 


%* 5. Here is one special angle unit 
often used. It is called aradian. 
On tracing paper, draw an angle 
with radian measure 3. 


79 





® Let’s make and use a protractor. 





Investigating the Ideas 


Unit >| 


A ruler has several segment units 
placed end-to-end to make it easier 
for you to find length. A protractor has several angle units 
placed side-by-side to make it easier for you to measure angles. 
The numerals on the ruler and 
protractor make it easier for 
you to count units. Use 

the “unit” from the last 
lesson and a compass 

to make a protractor. 


iaeier ea 


Unit 








Can you use your protractor to measure the angles 
in the Investigation on page 78 ? 








Discussing the Ideas 


This picture of a protractor is placed over some 
rays from point A. Compare this protractor 
with the one you made. 


1. What is the measure 
of 7 FAE ? 


2. Explain how to 
tell that 2 GAF 
is 4 units. 


3. What is the measure : jj 
of /AH ? i A r 





4. Explain how to find the measure of Z /AF quickly. 
80 





Using the Ideas 


1. Use the figure in the Discussion to give the measure 
of the following angles. 
A LGAE c /EA/ —E /JAG gc GAH 
B / EAH p LJA/ F /FAJ H LIAG 


2. Use the protractor you made to measure these angles 
to the nearest unit. 


A 
C 
f- D 
3. This is a protractor that 
can be used to measure 
angles when the degree 
is the unit. It is 
placed over some 
rays from point A. 
Give the degree 


measure of these 
angles. 


B 






= 6 * ez z 
A HAF B DAH c HAG p HAE Bea AC FL DAG 


4. Use a degree protractor to measure the angles in exercise 2. 








® Let’s explore triangles and symmetry. 


Investigating the Ideas 


A figure has a line of symmetry if 
a fold on that line makes two halves 
of the figure that match exactly. 





Trace and cut out these triangular shapes. Py | 
Line of symmetry 





Which of the shapes has 3 different Show the lines 
lines of symmetry ? only one line by folding 
of symmetry ? no lines of symmetry ? the figures. 





Discussing the Ideas 


1. An isosceles triangle has 1 line of symmetry. 
Choose an isosceles triangle above and show, by folding, 
that it has 2 congruent sides and 2 congruent angles. 


2. An equilateral triangle has 3 lines of symmetry. Show, by 
folding, that it has 3 congruent sides and 3 congruent angles. 


3. Ascalene triangle has no lines of symmetry and no 
congruent sides. Which triangle above is scalene ? 


4. Which two triangles above do you think are 
right triangles ? Why? } 
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Using the Ideas 


1. Describe each triangle by writing isosceles, equilateral, 
scalene, right, or a combination of these. 


A iT B eh c D : 

2. a Astudent drew fold lines on 
a triangle (picture a) [A] 
and then folded to 
form a rectangle 
(picture B). 

The “‘angle flaps” fit together exactly with no overlap. 
Can each of the four triangles you cut out in the 
Investigation be folded to exactly form a rectangle ? 

sp Another student =m Sa 5 


placed a protractor 
like this: 


What does this 
suggest about the 
sum of the angles 
of a triangle ? 





% 3. Make an equilateral 
triangle by using 
A apfpaper clip, 


2, pencils, a and ae 
a ~ aa scsceles triangles that — 

_ can be formed with 1 | 

bands onthe board? 





B acompass and 
a ruler. 

c paper (for folding) 
and pencil. 
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® When are two triangles Congruent? 


K 










Investigating the Ideas 


Trace triangle ABC. 


Tracing paper 


By sliding, turning, or flipping the tracing 
paper, on which of the other triangles can you 
make the tracing of triangle ABC fit exactly ? 


Discussing the Ideas 


In the Investigation 
you found triangles 
that are congruent 
to triangle ABC ang Us ate 

(AABC). Explain this definition. The ABC 

and DEF above and give the missing segment or angle for each |llll. 








= i CAB i 
A i L CBA = i 


G low 
BC ewe il LACB ~ HU 
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Using the Ideas 


1. For each exercise, tell (just by looking) which 
pairs of triangles are not congruent. 


ee a Nee 
a 
2. For each exercise, trace one of the triangles on 


a thin sheet of paper. Use this tracing to tell 
whether or not the two triangles are congruent. 


A B 


; 
3. The pair of right triangles (each has 
one right angle) below is congruent. 


Give the missing angles or segments GH aK 
in the table. HI = ll 


Gi = |i 
L GHI = Il 
LHIG = il 
LIGH = \il 
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~@ Can you use tangram pieces to form polygon shapes? 





Investigating the Ideas 


Here are the seven pieces of the tangram puzzle. 


Trace these seven shapes and cut them out. 
Use the two large triangles to form a square. 
Use the two small triangles to form a square. 








Can you place the seven pieces together 


to form a square ? 





Discussing the Ideas 


1. The green tangram piece is a parallelogram. 
Which two pieces will exactly cover it ? 


2. Can you find three pieces that will exactly cover 
one of the large triangles ? 


3. Arhombus is a parallelogram 
which has 4 congruent sides. 
Do you think you can place 
some of the tangram pieces 
together to form a rhombus ? 
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Using the Ideas 


Use all 7 pieces of the tangram puzzle to make each of these 
shapes. Your shapes will be larger than the ones shown. 


1. 





Rectangle 





Triangle 


Parallelogram 





Hexagon 





Trapezoid 
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® How do you find the perimeter of a polygon? 





Investigating the Ideas" 


A bug walks along the sides of a polygon 
until he gets back to his starting point. 





Can you use your centimetre ruler to find how far 
the bug has to travel for each polygon above ? 





Discussing the Ideas 


1. The perimeter of a polygon is the sum of the lengths of 
its sides. What is the perimeter of each polygon above ? 


2. If the lengths of the sides of 
a polygon are whole numbers, 
it is easy to find the perimeter 
with a ruler. What is the 
perimeter of this triangle ? 







3. When the lengths “4 
of the sides of a y 
polygon are not A 
whole numbers, 
you can find 
the perimeter by “rolling” the polygon along your ruler. 
Explain how to find the perimeter of triangle ABC. 
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Using the Ideas 


1. Use your centimetre ruler to find the perimeter 
of each polygon. 


| | is } ; \ 
2. Draw a triangle, a quadrilateral, a pentagon, and a hexagon, 


and find the perimeter of each. 


3. Here is a way to use a strip of paper to help 
you find the perimeter 
of a figure. 


1 









4 





1 
Centimetres 
A man fenced his rectangular 
shaped garden and used 
Use this method to find 40 posts. He had 14 posts 
the perimeter of this on each long side of the 
garden. How many did he 
polygon to the nearest 


; have on each short side ? 
centimetre. BE CAREFUL! ! ! 
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® Let's find the area of some polygons. 


Investigating the Ideas 


If each small square on the 
geoboard is 1 unit of area, 
the area of each of the 
polygons A and B is 

4 square units. 





Can you find at least 8 more Record your 
differently shaped regions that regions on 


each have an area of 4 square units? | graph paper. 





Discussing the Ideas 


Explain how you would find the area of each rectangle. 
The unit is a square centimetre. 
al 4 in each row 2: 5 in each row 









3 rows 





Centimetre ruler 
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Using the Ideas 


1. Find the areas of each polygon. Pretend the unit of area is the 


square centimetre and the lengths given are in centimetres. 
8 


A 





B 8 
2 
7 10 





A B 
2. Estimate the area 
of parallelogram ABCD. 
D C 
3. Trace the A metres 
rectangular 
“hole” and the ee 
parallelogram 
“wood” “hole” 


of “wood.” 
Cut out the piece of ‘““wood”, and then cut along the dotted line. 
Paste the pieces so they completely ‘‘fill’’ the hole. 

a What is the area of the rectangle ? 

sB What is the area of the parallelogram ? 


4. Think about forming a 
rectangle as in exercise 3. 
Then give the area. 


A 








® Can you find the area of any triangle? 





Investigating the Ideas 


Two right triangles of 
different shapes are 
shown on the geoboard. 





How many right triangles of Show your 
different sizes or shapes triangles 
can you find on a geoboard ? on dot paper. 





Discussing the Ideas 


1. Can you give the area of any of the triangular regions 
you found in the Investigation ? 


2. Every right triangular region is one half 
of some rectangular or square region. 
a What is the area of the region ABCD ? 
Bb The area of region ABC is what part 
of the area of the rectangular region ? 
c What is the area of triangular region ABC ? 





3. Give the area of each triangular region. Can you find 





o2 





Using the Ideas 


The length of segment EF is sometimes \ 
called the base (b). 
, The length indicated by the dotted 
line-is called the height (h). a ° 


b 
These exercises will help you find the area of a triangular region 


when you know the base and the height from that base. 


What is the area of the region shaded pink ? 
What is the area of the region shaded green ? 
What is the area of the two regions together ? 
What is the area of triangle ADC ? 
What is the area of triangle BDC ? 
What is the area of triangle ABC ? 
The area of triangle ABC is what 
part of the entire shaded region ? 


ee ee EE 


onmmoeodns 





2. Find the area of each large triangular region. 




















3. Find the areas of the following triangular regions. 
Only the base and height are given. 
Reve (Omens e—mto +c b= 120 -p bie24- ‘& b= 48 
= 4 h=4 h = 10 he—736 ne=e35 
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. Only one of the following could be 
true for this figure. Which one ? 
A AB =~ AC pn AC~BC c AB=BC 


. Which one of the following could be true for this figure ? ee — 
A 22S) B- £225 Cetra 


B G 





. The four segments shown on the 


rays are congruent to each other. J A 
Tell whether or not 7MR is jy N 
R B 


congruent to 7 ANB. 


Use your centimetre ruler to find 
the perimeter of this triangle. 
. Find the area of each region by using 


the unit indicated. 





16 units 





. A Use the unit shown on the protractor 
to find the measure of 4 DEF. 
sp Find the degree measure of / DEF. 





. How many lines of ae does each ai have ? 


Amb a | 





LL EOL OL AT I 


et _ A eee sl 





iF 


Addition Division 
Keeping in Touch with — Subtraction Place value 
Multiplication Inequalities 





Find the sums. 
a 4000 + 300 + 60+ 9 c 70000 + 3000+ 10+ 8 
Bs 50000 + 8000 + 700 + 20+ 1 pv 600 000 + 90000 + 4000 


Write each number as in the example. 
Example: 3254 = 3000 + 200 + 50 + 4 
A 4695 B 8329 c 17264 p 29 435 E 843 672 


Give the sign < or > for each |}. 
a 4280 ilk 4279 = & 32.496 i{llh32500 —c 416 837 ill) 417 213 


Solve the equations. 

Al aX Os= 2 En 4. x, 9 = ¢ Icon 9 = @ m5 x 8=a 
B8+/7=r F8+9=t Serie Goll n 56—-7=t 
c 15—9= 1s ¢ 13-—-8=b56 kK 32+—8=b6 o 35-—-5=r 
vp 48 =~6=a H9x8=mMmM . 49—7=s P Oex1S =F 













Find the products. 
A=26. x" 10 c 60 x 40 
B 49 x 100 p 30 x 200 


Find the quotients. 

a 240 ~ 6 pd 1800 ~— 3 
Bp 320-4 E 1800 — 300 
c 240 ~ 30 F 1800 ~ 30 


Estimate the products. | 
a 99 x 46 ec. 480 x 52 
B 19 x 31 p 199 x 31 





5 Estimation 


® What Is the nearest multiple of 10 or 100? 
Investigating the Ideas 


What are the last four numbers in each function table ? 


[al ??? RULE 2?? 






output 





PROEAGOnEBOOMoN 


222 2) RULE pone 


a STC 


) Can you write or explain a function rule for each table ? 
a 


Discussing the Ideas 





1. Use the function rule for Function Machine a to give 
the output for each of these inputs. 
a 52 c 84 E 64 c 138 1 654 k 1273 
B 5/7 p 76 F 65 H 132 Jy 655 L 1276 


2. Use the function rule for Function Machine s to give 
the output for each of these inputs. 
A 2/78 c 316 E 650 c 651 1 2346 K 7239 
B 244 p 361 F 649 H 987 J 2356 Lt 7293 


3. State each rule in your own words. 
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Using the Ideas 


The number-line pictures and exercises will help you choose 
multiples of 10 and 100 that you will use in estimation. 


1. Give the numbers (a through y) that go with the points 
on the number line. 





Y ,) 4 4 4 ,\) 4 


2. Give the multiples of 10 that are closest to the numbers for 
a through gv. If the number is halfway between, give 
the larger multiple of 10. 


3. Give the multiple of 10 that is closest to each number. 
kao c45 E 89 Gasli2d he Sie) K 298 
B 44 p 99 F 36 H 133 y 289 . 1256 


4. Give the numbers (« through vu) that go with the points 
on the number line. 





+o “eunclandine inen sorieadiiedmnety, ctinete a 


5. Give the multiples of 100 that are closest to the numbers 
for « through u. If a number is halfway between, 
give the larger multiple of 100. 


6. Give the multiple of 100 that is closest to each number. 
al 207 c 84 EL D/S c 649 1 2651 K 4059 
B 489 p 326 F 456 H 1286 J 3438 ae: 


Qi 








® How are multiples of 
10 and 100 used in estimation? 


Investigating the Ideas 


Can you copy and complete the page of ‘‘substitute”’ 
problems ? Use multiples of 10 and 100 so that the 
answers to the two sets will be “very close” to each other. 





Discussing the Ideas 


1. Your substitute problems will help you find estimates— 
often without pencil and paper. How many of your substitute 
problems above can you solve without pencil and paper ? 


2. The closer you can get to the correct answer, the better 
your estimate is. Which problem—1, 2, or 3—will give 
the best estimate for the one in red ? 


a 38 [a] 40 fg] 40 [3] 30 +79 (70 [2]80 [3] 80 
+84 +90 +80 +80 me x8 x8 ~ x10 









, ow 600[2] 700[3] 600 pb 68[4] 60[2] 60[s] 70 
289 -—300 -300 —200 71 


x70 x60 x70 
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Using the Ideas 


1. Give the multiple of 10 that you think should go in each |lll. 
To estimate 42 + 59, we can find the sum 40 + |il. 

To estimate 25 + 72, we can find the sum |lll| + 70. 

To estimate 81 — 48, we can find the difference 80 — ||. 
To estimate 148 — 29, we can find the difference 150 — (ill. 
To estimate 173 — 36, we can find the difference ||| — 40. 
To estimate 245 + 328, we can find the:sum |lll| + 330. 
To estimate 29 x 82, we can find the product ||| x 80. 

To estimate 54 x 26, we can find the product ||| x 30. 

To estimate 323 ~ 83, we can find the quotient ||| — 80. 
J To estimate 207 ~ 65, we can find the quotient 210 = |li|. 


zo7nmoeooa > 


2. Give the multiple of 100 that you think should go in each ||lll. 
A Toestimate 213 + 487, we can find the sum |ll| + 500. 
B TO estimate 528 + 1176, we can find the sum 500 + |lill. 
c To estimate 969 + 850, we can find the sum 1000 + lll. 
p Toestimate 806 — 479, we can find the difference 800 — ll. 
To estimate 1146 — 357, we can find the difference ||l| — 400. 
To estimate 950 — 373, we can find the difference ||| — 400. 
c Toestimate 93 x 123, 
we can find the product 
100 x llll. 
H TO estimate 549 x 451, 
we can find the product 
lll x 500. 
1 Toestimate 3214 — 789, 
we can find the quotient 


I 


Kevin is three times as 


old as his sister Karen. 
lil! + 800. In four years, he will only 
J Toestimate 4461 + 850,| be twice as old as Karen. 
we can find the quotient How old are both children now ? 


lll] + 900. 
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® Let's exp/ore some special products. 


Investigating the Ideas 


Study the flow chart to help you review 
finding products like 4 x 60. 


Input box Instruction boxes Output box 





Can you make your own flow chart 
for one of these products ? 
105 xX 30h 2S baib008 303° 330 x 50 S47 be 000 








Discussing the ideas 


1. Find these products. 


a 7 x 10 p 46 x 10 c 37 x 100 y 32 x 1000 
B 10 x 35 —E 8 x 100 H 48 x 100 x 1000 x 14 
c 276 x 10 F 100 x 24 +1 7 x 1000 t 87 x 1000 


2. Give a simple rule for multiplying by 10. By 100. By 1000. 


3. Finding the product for a will help you understand 
a simple rule for finding b. 


A 3x 8 x,100 2.4 c 3 X 10°<6"K"100 =a 
Jae CO0t—2b 30 x 600 = b 

B4x10x7x10=a ~ p 4x100x 7x 10=a 
40 x 70=b 400 x 70=b6 


4. Give arule for finding each type of product in exercise 3. 


100 








Using the Ideas 


1. Find the products. 
A 32° x U0 c 42 x 100 E 1000 x 42 Gc 342 x 100 
B63 <c10 p 30 x 100 FE 20 x 100 H 10 x 675 


2. Give the number for a. Then give the number for b. 
A 4x2x10=a—4x20=b p 8x6x100=a—> 8x 600=b 
B 9x7x10=a—9x70=b E 6x9x100=a > 6x 900=6 
c /x6x10=a—/x60=6 F 8x5x100=a— 8x500=b 


3. Give the number for a. Then give the number for b. 
Sean Oss 2axsl Oita 30 56°20 %="b 
45x70: 80a X41 OsSca AQ’ x°30 Ep 
5 xsi «97 «1.10 Sa 50) 7/0 ="b 
6 sx@tO4xr2; x.1.0s=fa 60 x 20=b 
Axe LOO) x1 Ol =a 40 x 90=b6b6 
Oaxal OFX. 0 <4107=3a4 50 x 50°="5 


“"moonBD P 


4. Find the products. 


A 20 XU E /0"x.20 1 70 x 60 m 30 x 90 
BeOUEX, SU F 60 x 60 s 70 x 70 n 80 x 90 
c 40 x 50 gc 80 x 40 k 70 x 80 o 90 x 90 
p 60 x 50 H 40 x 70 . 80 x 80 p 70 x 90 


5. Find the products. thimk 


a 40 x 30 gy 20 x 600 


A special number pair are we. 


B 40 x 300 « 60 x 200 100 is our sum, you see. 
© 330 <~.60 = “e - 70300 Our product lets you 
p 30 x 600 m 700 x 30 know some more. 
eE 300 x 600 n 3 x 7000 It's our sum times 
r 50x70 o 300 x 700)". ame 
P 


« 50 x 700 60 x 800 
H 500 x 700 a 600 x 800 
1 50 x 7000 rk 60 x 8000 
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®@ How are special products and quotients related? 


Discussing the Ideas 


1. The two function machines help you see how special quotients 
are related to special products. What is the output number 
for the second machine ? 


FUNCTION RULE 





2. You can find special quotients by thinking of missing factors. 
Solve the two equations. 


You have found n x 10 = 630 
this quotient \ when you find 
630 —~ 10 =n this factor. 


To find 630 = 10, think 
“What number times 10 gives 630 ?” 


3. Solve the equations. 
_—340+10=6 
—>340+34=c_ <= DSU f= C 


_, 76900+69=6 _ 9-7 480 = 80 =b 
tae gs 6S004 100 cl youn. agew saRAeG be 


_75870+587=b _73200=+40=6 
~>5800=+10=c ~~3200=80=c 


630+ 90=b 


A 34x10=a p /x90=a 


c 10x587=a F 80x40=a 





A ax10=560 
B ax 48=480 
c ax10=720 
D 


a x 100=5600 


. Solve the equations. 
560—10=6 
480~—48=6 
720~+-10=b 
5600=—100=6 


Using the Ideas 








2. Give the number for a. 
Then give the number for b. 
A ax 40=240-—— 240~40=b6 . : 
B ax9=360 360—9=b 700 you'll see. e : ms E 
c ax 70=490—> 490+70=b ltellnomore. sf 
p ax 300=2700 — 2700~300=b 
E ax6=4800— 4800—-6=6 
F ax 7=5600 5600+7=b 

3. Give the quotients. 
a 28-7 eE 280-4 1 5400~ 900 m 42 000 =~ 7000 
Bp 280—7 Ff 560~/70 ys 36000=—6 xn 4800=—6 
c 2800=+—7 «e 3600— 400 x 1000+10 o 400-8 
p 280 =~ 70 un 6300 ~ 7 . 810 = 90 p 5600 — 800 


. Solve the equations. 


om monn - 


a x 30=1500 
a x 50=3500 
a x 60= 4200 
a x 40= 2800 
ax 70=2100 
a x 90=5400 
a x 80=3200 


1500+30=6 
3500~+50=6 
4200~+60=6 
2800—40=6 
2100+70=56 
5400=90=6 
3200+80=b 


2400 ~ 60 
1600— 40 
2700~ 30 
1400—70 
1000 = 50 
2400 — 80 
1200~=30 


on nm monn > 


. Give the quotients. 


H 4800—60 
1 3600=—90 
J 1800~20 
x 630070 
. 7200~—80 
m 8100—90 
n 3200~—40 
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® Let's explore estimation. 


Discussing the Ideas 


Each problem below requires an estimate. In order to estimate 
the answers to problems such as these, it is helpful to add, 
subtract, multiply, or divide, using multiples of 10 or 100 

that are “close” to the numbers in the problems. 


1. Suppose you purchase items costing $1.98 
the amounts shown. Without finding = 3.49 
the exact total amount, how would GraZ 
you decide quickly whether or not 4.98 
you could pay the bill with $20 ? 1.06 





2. Suppose you were going to plant 
clover on a plot of ground that is 98 
metres long and 56 metres wide. 

To decide how much grass seed 

to buy, you must find the area metres 
of the plot of ground. How could 
you quickly find about how many 
square metres of ground you have? “= 





3. Suppose that there are 9026 people in a city and that 2987 of 
them are men. How could you quickly find, without finding the 
exact difference, about how many women and children live 
in this city ? . 


4. Suppose you are driving 327 kilometres. If you travel 81 
kilometres each hour, how could you tell, without finding the 
exact quotient, about how many hours you will be on the road ? 


aha 
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Using the Ideas 


Write an equation that shows how you estimate the answer 
for each exercise. Use multiples of 10 for exercise 1 and 
multiples of 100 for exercise 2. 


1. a 194+ 18 + 42 p 29 + 68 + 97 k 104 — 48 
Answer: E 323 + 639 Lt 45 x 65 
20 + 20 + 40 = 80 F 163 — 88 m 36 x 34 
B 45 x 79 gc 361 = 39 n 548 — 9 
Answer: H 19 x 48 o 403 x 69 
50 x 80 = 4000 batoex.5/ p 98 x 11 
c 48 + 51 + 47 Jy 265 = 91 a 526 — 109 
2. a 387 + 416 + 721 1 1607 — 569 o 4029 = 817 
Answer: Js 2050 =~ 271 p 5359 ~ 94 
400 + 400 + 700 = 1500 x 97 x 683 a 350 x 738 
B 5617 — 811 tL 667 x 123 r 5327 — 1965 
Answer: m 2348 + 653 s 3276 + 3341 
5600 ~ 800 = 7 n 543 + 553 1 651 x 749 
c 519 + 787 
p 706 — 289 
e 95 x 116 
F 2431 = 590 
gc 5489 — 2496 
H 409 + 688 + 716 


3. Estimate the missing factor. 
Then estimate the quotient. 
A'nise28'=-308 

308 + 28 =n 
Bex 31 = 1519 

1519 + 31 =n 
cn x 97° =59/7 

5917 +~97 =n 
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® Let’s use our estimating Ski/Is. 





Investigating the Ideas 


Choose one of these estimation projects. 


2. What is the total 
weight of all the 
children in your 
classroom ? 





How many problems 
are in your 
mathematics book ? 









3. How many times 
does your heart 
beat in a year ? 


Can you give an estimate and write an 


explanation of how you made your estimate ? 





Discussing the Ideas 


1. a Estimate the number of children in your school. 
sp Explain how you made your estimate. 





There are about 
30 children in 
each class. 


2. In Della’s school there are 
4 fifth-grade classes. 
What should be Della’s 
estimate for the number of 
children in the fifth grade ? 






3. If there are 1760 bricks in 1 pile, which is the best 
estimate of the number of bricks in 5 similar piles ? 
A 9000 bricks Bb 9OOObricks  c¢ 12 000 bricks 
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Using the Ideas 


Choose the best estimate from the three 
estimates given for each problem. 


1. One tank of water can hold about 12 fish. 
Choose the best estimate for the number 
of fish 88 tanks would hold: 

a 800fish 8 100fish c 900 fish 


2. A piece of gold weighs about 19 times as much 
as a piece of ice the same size. If an ice cube 
weighs 62 g, choose the best estimate for the 
weight of a similar block of gold. 

a 80g Bs 1000g ec 1200g 


3. A piece of aluminum weighs about 169 grams. 
A lead pipe weighs 850 grams. 
Estimate the difference in the weights: 
a 600 grams 8 7OOgrams c 800 grams 


4. The distance between the posts is about 
39 centimetres. Estimate the distance in 
centimetres between 72 such posts: 

a 2800cm sb 2100cm c 280cm 


5. One truck holds 36 barrels. Estimate the 
number of trucks needed to hold 278 barrels: 
AL) BY c 80 





6. Acar travelling 96 kilometres per hour is travelling about 27 
metres per second. Estimate the distance travelled in 55 seconds: 
a 4000 metres’ bs 1kilometre c 1400 metres 


7. Sound travels 322 metres per second in air. Estimate how 
many seconds it takes sound to travel one kilometre in air: 
Ao 2 B 3 c 4 
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Estimation for Fun 


* 5. 


. Count the number of times your heart 


. The picture shows the length of a 


beats in one minute. Estimate the 
number of beats in one hour. 


One of the longest words in the Oxford 
Dictionary is shown below. Count the 
.numbers of letters in a 1-centimetre space. 
Then estimate the number of letters in the word. 


floccinaucinihilipt 





‘pts ‘i (The Oxford Dictionary defines 
| I f ication this word as “the action of 
en ee j estimating as worthless.’’) 









. One of the longest names known is that of a Hawaiian girl. 


Estimate the number of letters in her name. 


Kuuleikailialohaopiilaniwailauokekoaulumahiehiekealaomaonaopiikea 






unit, called a pik, which is used in 
Egypt. The pyramid of Cheops, 

near Cairo, was originally about 

253 piks high. Estimate the 

height of the pyramid in centimetres. 


ee pik Tiwana 
Use your mathematics book and 


your ruler to estimate the number 
of pages in a book 3 metres thick. 
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6. It takes about 48 marbles (of approximately 
1 cm diameter) to cover the bottom of a litre 
milk carton. Estimate the number of 
marbles the carton holds when it is filled 
to the red arrow. 





7. The height of a full-grown human is about 
21 times the length of his middle finger. 
a Estimate the height of a person whose 
middle finger is the length shown. 
* ps Estimate the heights of a tall adult and 
a short adult by measuring the lengths 
of their middle fingers. Check your 
estimates by finding their correct heights. 





8. Measure the height (in centimetres) of three 
of your classmates. 
a Estimate the height of a tower formed 
by the three classmates as shown. AO 5g. 
B If all the children in your class formed 
a tall tower, about how many metres 
high would it be ? 







%* 9. Make the following estimates and then compare 
your answers with those of your classmates. 
a Estimate the number of litres of milk you 
drink in a week, a month, and a year. 
B Estimate in kilograms the total weight 
of all the children in your class. 
c Estimate in metres and in kilometres the 
distance you walk in one week. 
p Estimate in square metres the area 
of your classroom floor. 
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. Give the number for a. 





. Find the products. 
AY 1'O"x; 10 B 10 x 100 c 100 x 100 p 10 x 1000 


. Find the products. 
aA 10 x 6 ec 10x 28 e& 6x100 «618x100 1: 100 x 28 
B17x10 bo010x35 r 100x9 un 227x100 x» 54x 100 


Then give the number for b. 

A 40x3x10=a-—> 40x 30=b 

Bp 50x7x10=a— > 50x 70=b 

c 90x6x10=a-——> 90x 60=6 

p /0x9x10=a—> 70x 90=b 
Copy the last six equations 


. Find the products. and give the numbers covered 


a 30 x 30 F 80 x 50 by the red screens. 
B 40 x 20 c 90 x 6 1x3=(2x2)-1 
c 60 x 10 H 10 x 90 59) AN DS ns ee ee 
p 4x 70 1 90 x 90 (A; Diab yt 
E 70 x 40 y 7 <eS0 , 5,6) 4.6 (5 5) i=4 
5 x 7 = (lllll x [l) — 1 
. Find the quotients. 7x 9= (Ill x {) -1 
a 900 ~ 30 F 4000 ~ 50 9x 11 = ((fll x Til) — 1 = Mill 
Bp 800 — 40 ¢ 540 —6 19 x 21 = ({[lll x ill) — 1 = "ll 
sa2i0 Soc | Agate Bic 
p 280 — 7 1 8100 ~ 90 
e 2800-40 4s 210+ 30 





. Find the products and quotients. 

A 50 x 300 eE 800 x 50 1 60 x 90 m 5400 ~ 90 
Bp 7/0 x 400 F 90 x 400 s 3000 ~ 6 n 40000 ~ 80 
c 600 x 40 c 600 x 70 x 28000 ~ 70 o 42000 ~ 70 
p 50 x 600 H 80 x 900 t 15000 + 300 p 81000 ~ 90 
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10. 


ie 


12. 


. Give the multiple of 10 that 


. Give the multiple of 100 that 


is closest to each number. 
a 39 c 67 E 866 
B 41 p 134 ~F 1068 


is closest to each number. 
a 509 c 86 E 6945 
B 197 vp 1367 fF 5999 





. Write an equation that shows how to estimate the answer 


for each exercise. Use multiples of 10. 


a 39+ 78 p 27 x 52 c 14 x 98 sy 801 — 98 
B 397 + 88 E 423 — 58 H 65 x 35 Kk 48 x 54 
c 503 — 59 F 85 x 46 1 719 ~ 83 . 561 + 72 


Write an equation that shows how to estimate the answer 
for each exercise. Use multiples of 100. 

a 513 + 978 oF 92°«112 E 6/729 — 3687 

B 1503 — 498 p 3543 ~ 726 F 4864 — 697 


Ironwood is one of the heaviest types of wood. It weighs about 1450 
grams per cubic decimetre. Balsa is one of the lightest types of wood. 
It weighs about 125 grams per cubic decimetre. 

a Estimate the weight of a cubic metre of ironwood. 

B Estimate the weight of a cubic metre of balsa wood. 


Some large cars are nearly 6 metres long. One of the largest buses 
ever built was 173 metres long. Estimate the number of cars that 
could fit into a space long enough for the bus. 


. One of the longest bicycles ever built was a 10-seater built in 1898. 


It was 763 centimetres long. Estimate the difference between the 
length of this bicycle and the total length of 10 ordinary 
bicycles, each 175 centimetres long. 





1. Solve the equations. 
AB9o< 6 =n dp 63 =9=n c J2:=n X Sea 1s 8'=562 7 
B8+/7=n E50=nx10 un=54+=9 x 49=7=n 
col6 — 7 =ne Fables nee 47 vin = SK cnx 10=90 


2. Find the products. 


Ry 1 A p 5.x 8 Gri <5 3 8x8 m5 x9 

B4x9 E9x8 H/7x 9 k 6x 7 n 7x7 

c 836 Fu. xa b rOUxKea 9x6 o 7x8 
3. Solve the equations. 

a 837 = 800+ n+7 p 864 = 800+ 504 n 

B 973=n+70+3 eE 358 = 200+ n+ 8 


c /96 =n+ 90+ 700 592 =n+190+2 


i 


4. Solve the equations. 

843 = (n x 100) + 43 H 803 = (80 x 10) +n 
843 = (n x 10) + 3 1 803 = (79x 10)+n 
369 = (n x 100) + 69 Jy -~700 (70 <S10) in 
369 = (n x 10) + 9 k 700 = (69 x 10) +n 
4582 = (4 x n) + 582 t 3005 = (300 x 10) +n 
4582 = (45 x n) + 82 m 3005 = (299 x 10) +n 
4582 = (458 x n) + 2 n 3023 = (29 x 100) +n 


o7m™nmoondiew - 


5. Solve the equations. . 
a 3x 57 = (3 x 50) + (3 x +r) ¢ 5 x :84-="(5 <n) Bee 
B 4 x 36 = (n x 30) + (n x 6) p 3x 24.=(3 xn) + (3 x 4 
—E 3 x 124 = (3 x n) + (3 x 20) + (3 x 4) ) 
F 3 x 5124 = (3 x n) + (3 x 100) + (3 x 20) + (3 x 4) 





Sequoia Trees 





The giant sequoia trees have been said to be the “‘oldest and largest 
living things on earth.” Some are from 3000 to 4000 years old. 

One of the largest sequoias, called the “General Sherman,” 

is 83 metres tall. Another type of sequoia, called a redwood tree, 
grows taller but not as large. A tree called the ‘‘New Tree” is one 

of the tallest of the redwoods. It is 112 metres tall. 


1. The Toronto Dominion Centre is 219 metres tall. Find the difference 
between the height of the building and the height of the ‘‘New Tree.” 


2. How much taller is the “New Tree” than the ‘‘General Sherman” ? 
3. Is the Toronto Dominion Centre 2 times as tall as the ‘‘New Tree”’ ? 


4. |It takes 17 men with outstretched arms to encircle the 
“General Sherman.” Suppose a man with outstretched arms can 
reach 183 cm. Give the circumference of the ‘‘General Sherman.”’ 


5. The “General Sherman” contains enough wood to build 35 small 
five-room houses. Find the number of houses that could be 
built with the lumber from 24 such trees. 


6. The oldest dated giant sequoia was 3212 years old when it was 
cut down in 1892. Find the date when this tree started to grow. 


BTS 





6 Computing 


® How are your adding skills? 


Investigating the Ideas 


a Can you find the sums without | Use the code to grade 
= missing more than one ? your Own paper. 


4 328 «65. 6786. 283 . 
PAT  . +359. 465 Answers 
ee a +128 . 
: ot 4c. 3. 0agb 5. badh 


2.10 4 hef 6. ihg 





Discussing the Ideas 


1. If you missed more than one of the addition problems, you 
may find this flow chart helpful. Explain each step. 


ones. tens. 
v v v v 
5 
8 


aa5 
+48 ~ 


& Ws 
00 on 


3 35 
+4 Hbiey he 
8 3 83 


2. Can you correct each mistake you made in the Investigation ? 


114 














WwW 








Using the Ideas 


1. Find the sums. 
A 87 B 8 c 9 dp 18 E 35 E24 
eGR phomtee ot) | 228, nant? ons ott 8, neo Lat 

2. Find the sums. 

A 64 Bp 48 c 67 
+21 +36 +39 


pvp 58 —€ 95 F- 64 
+67 +87 +46 


3. Do not copy the exercises 
below. Just find each sum 
and write it on your paper. 





a 56+ 8 d5+9+8 c6+7+847 
Bp 47+9 eE6+7+5 H8+9+7+8 
c 89+8 F6+7+8 1 64+94+5+8 
4. Find the sums. 

aA 348 B /84 c 743 p 984 eE 856 
692 65 806 376 972 
+843 +892 +59 +977 +800 

F 9283 ce 9037 H 8651 i 982 J 7836 
7651 8066 784 7655 965 
8420 579 97 8 1749 
+9165 +8432 +8465 +93 +88 





5. Find the sums. 
A 6784+932+89+7864+35 c 76528+9328+ 657+ 9827 





Bp 6748+297+3608+ 94 p 6427+15 348+19+384 
% 6. In these exercises, some of the a_ Oil B 4ill c IiiSill 
digits are covered. Give all + 2ill + 8ill + IS iil 


possible digits for the |i. Ul IM MU 


More practice, page A-9, Set 17 115 





® How are your subtracting skills? 





Investigating the Ideas 


Can you find the differences Use the code to grade 
without missing more than one ? your own paper. 


A A335 5. [24 : | Answers 
-129 -156 A. dae 
5 fgi 
6 bch 





Discussing the Ideas 


1. If you missed more than one of the subtraction problems, 
you may find this flow chart helpful. Explain each step. 


vo v y 7, 6 

8 3 BB BB BB £2 
os = FS _ 25 —-5 rhigts 
8 = 


Bae 


2. Can you correct each mistake you made in the Investigation ? 


116 . | 





Using the Ideas 


1. Find the differences. 
aA 64 B /2 Cc 83 D DEY E 95 F 61 


—28 —34 —29 —18 —75 —54 
c 158 He Tod i 62 tee) .557, K 93 L 80 
—69 —58 —21 —78 —65 —56 


m 182 n 156 o 327 PeeO4o0m a 827 r 650 
—91 —87 —164 —156 —287 —193 
sm 7223 tT 8427 u 6513 v 4327 w 7214 
—327 — 6543 —2465 —1651 — 3888 














2. The two examples show a convenient way to regroup when 
there are zeros involved. Complete each subtraction. 


Think Tmk 
39tens and12. 699 tens and 14. 


a 402 5 46% 
_136 BE cpiaie 


3. Find the differences. 


Ae lO. 6. GOO. cc 6507 
—137 —133 —489 

p 5726 ec 6592 Ff 8462 
—4314 -—1399 -—3597 











ce 7302 n 8000 1: 5001 
—1765 «—1672 . —3679 








sy 600 «x 800 t 6034 
—257 —69  -—1655 





m 8006 n 6205 o 7026 
—1739 -—1984 —1550 











More practice, page A-9, Set 18 AS Toe 











Let’s add and subtract amounts of money. 


Investigating the Ideas 


& . 
A nO SX 
KM YW) fh 


— 


TENNIS BALLS 75 ¢EA~ 
CANOSA $95 2 


You have $20.00 to spend. Can you figure out a way to 
spend nearly all of it, except about a dollar for tax ? 





Discussing the Ideas 


1. When you add and subtract amounts of money, what must you 
be sure to do when you write your problem on paper ? Why ? 


2. a What two items are more than $20.00 ? 
B What items are between 10 and 20 dollars ? 


3. Explain why the total is ballcap 89¢ 
not correct. How would volleyball $3 


you write the problem ? total 92¢ 
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8. 


10. 


Using the Ideas 


. How much more does the football cost 


than the roller skates ? 


. How much would the tennis racket and a can 


of 3 tennis balls cost ? 


. The bicycle costs how much more than the skis ? 


. How much would it cost to buy the ball glove, 


a softball, and a bat ? 


. If you bought the basketball for $6.95 and gave the 


clerk $20, how much money should you get back ? 


. How much money do you save by getting a can of 3 tennis 


balls rather than 3 separate balls ? 


. How much would it cost to buy 4 table tennis paddles 


and a box of table tennis balls ? 


What two things could you buy (without tax) so that you 
would get 5 cents in change if you gave the clerk 20 dollars ? 


. Find the total amounts. 


a$3.27 889.23 c$239 $745 $5.67 
4.68 6.58 6.98 1.68 0.85 

r$4.26 6 $7.37  4n $6.73, $5.86, $.95, $10.75, $64.30 
3.78 0.06 1 $46.20, $34.95, $68.50, $94.27 
4.65 5.04 ae 





Find the difference in the amounts. 
a $6.78 B $21.95 c $7.98 
2.39 16.56 4.06 





p $78.60, $21.78 F $6.75, $29.95 
—e $2.98,$54.50 «6 $60.00, $29.88 ' 





Solving Story Problems 


* 5. 





| 
wm Ate 


Niagara Churchill Fairy Takakkaw Yosemite Ribbon 
Ontario Labrador Washington British Columbia California California 
51 metres 75 metres 214 metres 366 metres 436 metres 492 metres 


. Tell how much farther the water falls in the first waterfall 


than in the second. 


A Ribbon, Yosemite pb Churchill, Niagara c Takakkaw, Niagara 
B Ribbon, Takakkaw e Fairy, Churchill H Fairy, Niagara 
c Yosemite, Niagara Fr Takakkaw, Churchill 1 Ribbon, Niagara 


. At Angel Falls in Venezuela the water falls 488 metres farther than 


at Ribbon Falls. Give the number of metres for Angel Falls. 


. Yosemite Falls has 3 sections. The upper falls is shown above. The 


water drops 206 metres in the middle section and 97 metres in the 
lower falls. Give the total distance that the water drops 


. At Multnomah Falls in Oregon the water drops a distance 176 metres 


less than at Takakkaw Falls. What is the height of Multnomah Falls ? 


Place Ville-Marie in Montreal is 117 metres higher than Churchill 
Falls. How much higher is Takakkaw than Place Ville-Marie ? 
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SUSPENSION BRIDGES 


San Francisco Bay 





1. How much longer is the main span of the Verrazano-Narrows 
Bridge than the Pierre Laporte ? 


2. How many years old was the Golden Gate Bridge when the 
Verrazano-Narrows Bridge was built ? 


3. How much longer is the main span of the Golden Gate Bridge than 
that of Halifax's Narrows Bridge ? 


4. The Lion’s Gate Bridge was 
built how many years before Af 
the Tacoma Bridge ? ff 

5. The highest bridge listed 
in the chart is how much 
higher than the lowest ? 





6. What is the total length of the main spans for these three 
bridges: the Lion’s Gate, the Pierre Laporte, and the 
Narrows ? 


a2 


® Can you use the distributive principle? 





Investigating the Ideas 


The distributive principle 
helps you find products like 
4 x 36 without doing any 
writing. Study the example. 
Now test yourself and grade 
your own paper. 





Can you write 

just the answers 
for these problems 

in 2 minutes ? 








Discussing the Ideas 


1. Use this example of the distributive principle to explain 
how Mark found the product 4 x 36. 
4 x 36 = (4 x 30) + (4 x 6) 


2. Give the numbers for a and b. Then give the product for c. 


: phy seed 2 METERS Pegi ER v 96=c_ 
8 Pace a rye: x54=c §& nan Fo ie x 73=c¢ 
f Ty Bee $ TN pig Bad mea 
i pia e pe x45=c | eine x 2ae3 x 65=¢ 
; nae Z aes x 56 =¢ t preci 7 veers x 67 =c¢ 
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aan a EEE ee 


Using the Ideas 


The flow chart will help you 
review two ways to write your 
work for products like 3 x 465. 







You did 
the adding 
as you did 
each step. 





Find the products. 














1. 34 2. 65 3. 38 4. 67 5. 75 
ai zo ise tila dsl 
6. 94 7. 185 8. 359 9. 287 10. 651 
x8 x4 x5 x4 x9 
11. 704 12. 839 13. 534 14. 576 15. 680 
x8 xT x 9 x 8 x8 
16. 3276 17. 5843 #418. 8439 £19. 8037 #20. 9206 
x2 x3 x4 x4 x8 

More practice, page A-10, Set 19 $23 








@ Let’s explore 2- and 3-digit factors. 


Discussing the Ideas 


1. 


. If you know the product 3 x 42, 


If you can find products 
like 4 x 36, you can easily 
find products like 40 x 36. 
Can you solve the equation 
for Becky ? 





what must you multiply Becky 
this product by to find 30 x 42? 


. Describe how you can find the product 40 x 23. 


. Solve the equations. 


a 3x54=162 — 30x54=m_ F&F 5x6/7=335 — 50x 6/7=v 
B 4x26=104 — 40x 26=p 6 x 83=498 — 83 x 60=x 
c 7x 34=238 — 70x34=r 9x 54=486 — 90x 54=w 
p- 2x.93=186 —> 20x 93=s | 1 7x36—602—~ SO x70-_y 
£8.38 xX35= 280 —> 80x35=t 7.5 $x49=—392-— 80 x49_] 


x= © 


. Explain each step in the example below. 
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aS --"~—~— 


1. Find the products. 


A 24 
536 





Deal. 
x 56 








B 36 
x25 





E35 
sa. 


H 7/5 
x33 


Kk 91 
x37 


c 52 
x 41 





F 46 
“ose W/ 





1 83 
x57 





rahe esto: 
x 49 





Using the Ideas 








A 256 
x25 





B 324 


c 514 


x 36 x 23 





3. Find the products. 


A\ 341 
ye 


B 956 
x8 


341 
x 90 





956 
x 40 





More practice, page A-10, Set 20 


prits?7 
x 45 


341 
x 200 


956 
x 300 


E 284 
x 62 


F 891 
x 34 








Solving Story Problems 





* 4. 


Give the total distance for each trip. 

A Montreal to Quebec to Halifax 

sp Vancouver to Regina to Winnipeg to Sault Sainte Marie 
c Edmonton to Whitehorse to Vancouver to Edmonton 


Use the map to plan these trips for the smallest number of kilometres. 
a Vancouver to Winnipeg c Halifax to Sault Sainte Marie 
Bb Edmonton to Sault Sainte Marie pv Quebec to Whitehorse 


Which distance is about 4 times as far as the distance from 
Montreal to Quebec ? 


Mr. Brown had driven his new car 1247 kilometres before leaving 
for a trip. When he got to one of the cities on the map, he had driven 
his car a total of 1817 kilometres. He went from this city 

to another city on the map, and by then he had driven 261 7 
kilometres. From what city on the map did Mr. Brown start? 
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4. 


5. 


6. 


TRAIS PORTA 


i] 
: 

we 
| | 
Be: | 
| 
| 





. About how many hours did it take the train to cross 


Canada ? 


. About how many minutes does it take the jet plane 


to cross the country ? 


. How many days did it take the stagecoach to cross Canada ? 


How many hours would this be? How many minutes ? 


More than 100 years ago, the first train between Montreal and 
Vancouver took 5 days. 
How many hours was this ? 


The trip from Montreal to Vancouver is about 869 kilometres less 
than a trip all the way across the country. About how far is the trip ? 


Today a train can cross Canada in about 58 hours. 
Could a modern train make it across and back 
while the old train is going across ? 127 


® Let’s compute area and perimeter. 





Investigating the Ideas 


Here is a rectangular region that 
has an area of 144 square units. 


How many other rectangular Draw and color at least 
regions that have an area of one of the regions on 
144 square units can you find? | graph paper. 





Discussing the Ideas 
13 What is the perimeter of the region shown in the Investigation ? 


2. Can you give the perimeter of each of the regions you 
found in the Investigation ? 


3. What are the area and perimeter of each square ? 


A B Cc 


13 
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Using the Ideas 


1. Find the area of the rectangle indicated in each exercise. 


2. Find the area of each figure. 
A : B : 13 . 12 
3. Multiply to find the perimeter of each figure. 

The lengths of the sides are given. 


12 12 
A 12 B 16 16 c 
12 2 12 12 
16 Cea 
12 
16 12 12 
A 20 
8 
20 


A B 








F 


20 20 


16 16 
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Short Stories Weights | 


Baby elephant: 89 kilograms. 

| Full-grown elephant: 57 times that 
much. How many kilograms does a 
full-grown elephant weigh ? 


Baby whale: weighs twice as much 
as a full-grown elephant. How 
much does a baby whale weigh ? 


Full-grown whale: weighs 954 
times as much as a baby elephant. 
How much does a full-grown whale weigh ? 


| Automobile: weighs 21 times as 











much as the baby elephant. How 
much does the automobile weigh ? Professional football player: 
31 kg heavier than the 
baby elephant. What is the 
football player's weight ? 





Beauty queen: 35 kg lighter 
than the baby elephant. How 
much does the beauty queen weigh ? 





One tonne: 68 kilograms less than 
12 times as much as the baby 
elephant. How many kilograms ? 


Sigma 7 (a Mercury space capsule): weighed 
763 kilograms less than 30 times the weight of 
the baby elephant. How much did Sigma 7 weigh ? 


more than three times as much as 
the baby elephant. How much 
does the fat man weigh ? 





! Circus fat man: weighs 30 kilograms 





1 Strong man: lifts twice as much 
as 8 kilograms more than the baby 
elephant weighs. How much does he lift ? » 


F30 





HEGH | AND DEPTH 


ov : 9000 
fF Mit. Everest, highest mountain — verest, highest mountain + 7500 


Mt. McKinley, nue 


highest mountain in 4500 
North America 


3000 
1500 


Sea level 
1500 


3000 

4500 

6000 

7500 

9000 

10 500 

12 000 metres 





1. Use the graph above to estimate the height or depth of each item listed. 
Write the name of each item and your estimate beside it. 


2. The World Trade Center is 412 metres tall. Mount McKinley 
is 5749 metres higher than the World Trade Center. 
How high is Mount McKinley ? 


3. Mount Everest is almost 22 times higher than the World Trade 
Center. Use the height of the building, given in 
exercise 2, to estimate the height of Mount Everest. 


4. The lowest land is 395 metres below sea level. The deepest 
mine is 2406 metres deeper. How deep is the deepest mine ? 


5. How deep is the deepest oil well if it is 4929 metres 
deeper than the mine ? 


6. The deepest part of the ocean is about 305 metres deeper than 
27 times the depth of the lowest land. Use this information 
and the depth of the lowest land, given in exercise 4, to 
estimate the depth of the deepest part of the ocean. 
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® Let’s get ready for dividing. 





Investigating the Ideas 


Can you follow the flow chart and find the quotient ? 





Discussing the Ideas 


1. How many estimates did you make before you found 
the quotient ? 


2. How could subtraction help you make your new guess ? 


3. The example on the right will help 8 quotient 
you review the meaning of divisor, divisor 4)35 dividend 
dividend, quotient, and remainder. 32 
aA What number was the divisor 3 remainder 


in the Investigation ? 
B What number was the dividend ? 
c What was the remainder ? 
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Using the Ideas 


Give the number pair for each gray space in exercises 1 to 6. 
Then find the quotient and remainder. 


Pairs: ; : 


aie gee 
x 4>15 


Bp 4)15 


a 


BS) 1 


ope eae BS) 
“ist > 16 


oO 


ae | 





x. 6 40 
x 6 > 40 





B 6)40 


og 


x 7 > 48 


B 7)48 


ico 


NO Bat BS: 6. 





Xr 47 
x¥be= 47 

B 5)47 
aA Bx 6 < 34 
mx 6> 34 

B 6)34 


7. For each exercise, first tell how many digits you think the product 
has; then estimate the product; finally, find the product to see 
how you did on your estimates. 


Example: 4 x 49 (Answer: 


a 40 x 49 
B 6 x 51 
c 60 x 51 


dp 8 x 97 
E 80 x 97 
FE 97/5 


e 90 x 75 
H 90 x 750 
1 92 x 756 


) 
3 4x 197 


K 40 x 197 
te 42 x 197 


8. From the set {32, 19, 51, 97, 79, 11}, choose a number for 
the missing factor. Find the product to check your work. 


anx5= 95 ees 
Ba x Vi 12) 

Gab x be 582 

p t x 8 = 408 

ES. % 6 —.//6 

F 608 x d = 6688 

Goi 21 =,.399 

H 22 xX m= 704 

1 49 x b = 2499 
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® How can estimation helo you find quotients? 


Discussing the Ideas 


1. To find 262 ~ 6, you find the greatest number of sixes 
that can be subtracted from 262. 
a Can you subtract 10 sixes? Bs Can you subtract 100 sixes ? 


The quotient must be 
between __?__ and __? _. 





3. Study each step below. Then try this one on yourown:  5)21 


Think: 
6)262 
240 <— 40 x 6 I can subtract 
4O sixes from 262. 


Then | can 
subtract 3 more sixes. 


Think: 
The quotient is 43. 


The remainder is 4. 





4. Explain this check for 262 = 6. Check: 43 258 
Oy ee 
258 262 
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Using the Ideas 


. Copy the two inequalities in each part. Put in the correct . 
number pair. Then find the quotient and remainder. 


Pairs: ra ; i 
2 x 5 <173 
ix 5173 


eM 4 8 143074 __. 
. © 42-5a0070 | 


Bie x3< 258 5 _ 
- le ose ieee le a re 


6M x6 < 273 eee oe 
E Sta 273, ante eo 





Ol 
wa 
= 
| 
Ww 





x5<280 — wed 








pb x4< 299 TSAR co 

C 4 r0i299 an aes a 
. From the set {10, 20, 30, .. .}, find the largest number 
that will make the inequality true. Then find the quotient 
and remainder. 


Ar x 4<143— 4)143 Eq x 5 < 324-~ 5)324 
B mx 3 < 258—> 3)258 F Ss x 8 < 324—~ 8)324 
c t x 6 < 273-—> 6)273 « nx 7 < 203—> 7)203 
Da x 4 < 299 > 4)995 Hh d x 9 < 306 —~ 9)306 
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@ Let's exp/ore 3-digit quotients. 


Discussing the Ideas 


1. To find 1428 ~ 4, you find the greatest number of fours 
that can be subtracted from 1428. 
a Can you subtract 100 fours ? 
pb Can you subtract 1000 fours ? 


300 x 4 < 1428 The quotient must be 
" 400 x 4 > 1428 between __?__ and __? _. 


3. Study the example below. 
Then try this one on your own: 5)1733 





Think: 


357 
4)1428 | can subtract 
1200 < 300 x 4 300 fours from 1428. 


523 «el Then | can subtract 
200< 50 x 4 50 more fours. 
28 | Finally, | can subtract 
28<- 7 x4 7more fours. 


0 





4. Find and check the quotient 
for this example. 6)1847 er 
1800 <- lll x 6 


47 
42 < lil x 6 
5 
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Using the Ideas 


1. For each part, copy the two inequalities. Put in the correct 
number pair. Then find the quotient and remainder. 






00 900° 
300° 900 1000. 













ee a ee 
ee 1372 wee a" 


x 3 < 2820 
x 3> 2820 


x 8 < 5030 
x 8 > 5030 


—> 3)2820 


—> 8)5030 


2. From the set (100, 200, 300,...), 
find the largest number that will 
make the inequality true. Then 
find the quotient and remainder. 


an x 4 < 1427 —> 4)1427 
a ye 6 lobe = 6)3125 
cr x 5 < 1826 > 5)1826 
> mx 3 < 2256 ==8)2256 
eE t x 7 < 4488 —> 7)4488 


F p x 8 < 5000 > 8)5000 
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® What is the average of a set of numbers? 





Investigating the Ideas 


Here is a ‘‘train” of three strips, not all the same. 


| : 
{ 
! 


Here is a ‘matching train” of three strips, all the same. 





Can you make some pairs of ‘matching trains’ so that 
[1] matching trains have the same number of strips, 
[2] one train has strips all the same, and 

[3] one train has strips not all the same ? 








Discussing the Ideas 


1. How are these two pons 
like the trains above ? 
fal) 3+2+7=12 
44+44+4=12 


2. Give the averages you found 
for your matching trains. 





3. Can you show with your 
strips that 3 is the average 
of 5,4, 2, and 1 ? 
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Using the Ideas 


1. Find the sums. Then find the average of the addends. 


a124+7=r p6+9+12+5+8=m 
8 3+8+2=n © 20+ 32+ 36=y 
¢54+9+10+4=t rF 634+754+47+427=p 


2. Complete the sentences. Then find the average. 
a TOfind the average of 4, 5, and 9, divide _ ? __ by 3. 
B 10 find the average of 6, 10, 13, and 3, divide ___? __ by 4. 
c To find the average of 55 and 29, divide __? __ by__?_. 


3. Give the missing numbers. 
a The average of 5, 7, and 12 is |. 
B The average of 4, 12, 7, 9, 13, and 3 is ||jlj. 


4. The bar graph shows the heights 
in centimetres of 6 children. Height in centimetres 
Find the average height 
of these children. 


5. Jan is 3834 days old. Fran 
is 4015 days old. Nan is 3923 
days old. Find the average 
age (in days) of the 3 girls. 





6. This graph shows how 
far some boys threw a 
softball. Find the 
average distance. 






1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
! 
1 


ba: 5 - 
ee ee 4 


a] 
1 
1 
| 
hacen MMe Ry 
f | 
tLe Wa) STR TIN Yee TR TAT Wa Pel RY FACIE SSeS Tat Me ERC 


1 three 
25 30 35 40 45 50 55 _ 60 metres 


yx 7. a Find the average weight (to the nearest whole number) 
of the children in your class. 
s Find their average height in centimetres. 
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@ Can we shorten the work in dividing? 


Discussing the Ideas 


Study the steps in the example below. Use the same steps to 
find this quotient: 4)1815 





Long Way 1st Shortcut 2nd Shortcut 
Step 1 








& OO] % 





The quotient is 6. 
The remainder is 3: 















35 = 8 
The quotient is 4. 
The remainder is 3. 
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Using the Ideas 


1. Find each quotient and remainder. 


| 








a 7)58 > 7)581 F 4)25 4)257 
B 8)34 8)340 « 6)38 6)384 
c 7)44 7)4494 H 7)67 7)6776 
p 6)33 6)3366 1 9)29 9)2943 
—E 8)42 —> 8)4296 y 9)57 9)5769 
2. Find the quotients and remainders. 
a 4)329 E 6)4356 1 9)4635 m 7)3246 
B 8)969 F 6)2738 us 9)6666 n 5)23 647 
c 8)47 562 « 3)1824 Kk 5)2437 o 4)2603 
p 9)6498 H 8)31 254 t 7)5000 p 6)56 213 


3. The table gives weights of 
8 children. Find the average 
weight of the children. 





4. Here are the distances 
for 6 boys in the 
standing broad jump: 

165 centimetres 

140 centimetres 

185 centimetres 

161 centimetres 

145 centimetres 

180 centimetres 

173 centimetres 

170 centimetres 

Find the average length 
of the jumps. 
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Short Stories 


688 tractors. 
8 on each flatcar. 
#) 52 weeks — 1 year. How many flatcars ? 
oe 19 years. 
How many weeks ? 





cy 4 pitchers fill 1 jug. 2344 pitchers. How many jugs ? 


9 tiles cover 1 square metre. x i Paae 
6615 tiles. How many square metres ? ww 


| 


Satellite. 

Apogee (farthest distance from earth), 3304 kilometres. 
Perigee (closest distance from earth), 554 kilometres. 

a What is the difference in these distances ? 

sp What is the average of these distances ? 


Satellite makes 867 orbits. 9 Wy 
orbits each day. How many full <x 
days ? How many extra orbits ? Ww 


#4 Car wheel. 
One revolution —> 2 metres 


How many revolutions for 1 kilometre ? 








Vy 


1-2 METRES---7 


6 wheels on a truck. 35 958 wheels. 
How many trucks ? 


Relay team —~- 4 runners. 112 runners. How many teams ? 


Drove 3 hours. Average speed, 104 km/h. Then drove 3 
l more hours. Average speed, 88 km/h. Travelled how far ? 


@ Neon sign blinks 7 times [2 Satellite into orbit. 
each minute. Speed, 8 km per second. 
a How many blinks in an hour ? a How many km per hour ? 


Bp How many blinks in a 24-hour day ? B How many km per day ? 
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The Planets 
(©) Sun 





°@ roe 
t Mars | Venus 
Neptune 
Earth 





Pluto Uranus Saturn Jupiter | Mercury 
| | | | fe) 

Pa i a06 P ¥ cae? 
The relative sizes of the nine planets are shown above. The ancient 
symbols shown below the names of the planets are still used by many 
astronomers to represent these planets. The word ‘‘planet’’ comes 
from a Greek word meaning “wanderer.” Can you explain why a word 
with this meaning was used ? 


1. The average distances of the planets 
from the sun are given in the table. oo ee sel 
A How much farther from the sun Mercury 





is Mars than Earth ? ea 
B Which planet is about 100 times NAare 
as far from the sun as Mercury ? Jupiter 
c Is the distance of Neptune from ae 
the sun more or less than four Neotuns 
times the distance of Jupiter from Pluto 


the sun ? How much more or less ? 


2. The diameters of the four planets closest to the 
sun are given beside the symbols for the planets. | 





| 
; | | 
Find the average diameter of these planets. | Diameter | 


9 4866 km Q12106km (6 6760 km ® 12 742 km 


%* 3. Find the average diameter in kilometres of the four largest planets. 


‘YY 45 430 6 46 940 bk 116 440 ¥ 139 580 
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® Let's divide with multiples of ten. 





Discussing the Ideas 


1. To find the quotient for 30)287, we find the greatest number 
of thirties that can be subtracted from 287. 


x 30 < 287 The quotient must be 
1x 30 > 287 between __? __ and _? _. 


2. Study the example. Then try this one: 40)256 
Think: 


9 
30)287 De We can subtract 


270< 9 x 30 9 thirties from 287. 
17 The quotient is 9. 
The remainder is 17. 





3. To find the quotient for 40)3168, we find the greatest 
number of forties that can be subtracted from 3168. 
a Can you subtract 10 forties ? 
Bb Can you subtract 100 forties ? 


A x 40 < 3168 The quotient must be 
; x 40 > 3168 between __?__ and__?__.. 


5. Study the example. Then try this one on your own: 60)2145 


, Think: Write: 
79 79 
40)3168 We can subtract 70 40)3168 


2800 < 70 x 40 forties from 3168. 2800 

368 | Then we can subtract , 368 
360< 9 x 40 9Ymore forties. 360 (9) 
ks The quotient is 79. oe: 

The remainder is 8. 
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Using the Ideas 


1. Find the largest whole number that will make the inequality 
true. Then find the quotient and remainder. 


Ai? X930 3287 —> 30)28)uy yoke. x)60.<.317.->..60)317 


Ba xe 0571 —s f0) 3/4) Pate 20 197) ao 20) 197 


c 6x 40 < 213 — 40)213. a Ff x 90 < 563 — 90)563 
p r x 80 < 650 —> 80)65 H S x 30 < 284 —> 30)284 
2. From the set{10, 20, 30, . . .}, find the largest number 


that will make the inequality true. Then find the quotient 
and remainder. 


a s x 40 < 3168-—>40)3168 «© px 50 <4111—~50)41711 
p t x 60 <1378—>60)1378 Ff q x 70 < 2971 —> 70)2971 
c nx 80 < 3396—>80)3396 « f x 90 < 8406—> 90)8406 


D a 430 = 1008 => 30)1008* "nH erixt20e29 i 20)297 





3. Find the quotients and remainders. 


c 20)646 uw 40)25001 40)999 
y 80)7580 « 40)3700 t 70)4970 


m 50)3863 n 90)8834 o 50)2507 
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® fet's explore 2-digit divisors. 





Discussing the Ideas 


fl, 
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To find the quotient for 52)378, think ——~>( ? x 50 
a What is the largest number that 
will make the sentence true ? 





52)378 


p Explain how the dividing is completed 364 @ 
14 


when you use the number found 
in exercise 1a. 





. To find the quotient for 63) 368, think {> x 60 < 368 


A What is the largest number that 
will make the sentence true ? 


$ 

Bp Why is the number you found in exercise 63)368 
2a not the correct quotient ? 315 © 

c Explain how to choose the correct we 


quotient and complete the dividing. 


. To find the quotient for 35)218, think ——~( ? x A 


A What is the largest number that will 
make the sentence true ? 

B Multiply the divisor by the number 
you found in exercise 3a; then 
subtract. Is the remainder less 
than the divisor ? 

c Explain how the dividing is completed. 





. Find the quotients and remainders. 


Be ready to explain your work. 
A 81)486 B 59)420 c 42)265 
p 65)500 eE 74)289 — F 26)209 


Using the Ideas 


. Copy the two inequalities with the correct number pair. 


Then find the quotient and remainder. 





MES Fi> 1223 


Pairs: fo i i 
= &@ &@ & 
‘PSse am 
PSs om 
“PSs om 
D x 37.< 223 a ir55g 


ex 72 < 585 





x,52°<7378 
|x 52.>,378 


x 49 < 368 aES 


_+ 52)378 


y Ape 368 


x72 > Rich aul 
x 89 < 555 


x 89> Bas, wes hes 


. Find the largest whole number that will make the inequality 
true. Then find the quotient and remainder. 


aAnx29<178 —> 
B p x 61 < 253 —~ 
ec g x 42 <137 — 
pax 39< 226 —> 
Enx 51 < 423 => 


pare 9 =.173> — 
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ke 


2. 


3. 


4. 


5. 


Find the sums. 


aA 594 B 9/6 
637 86 
+868 +368 
Find the differences. 
a 6007 B 5009 
— 4387 —4923 
Find the total amounts. 
a $2.79 B $12.50 
1.39 23.75 


Find the products. 
a 76 B 3/2 
x9 x6 


Find the quotients and remainders. 


a 9)414 


s 4)345 


c 30)195 
p 21)189 


c 898 p 9864 
407 387 
+600 +98 
c 30/70 pd 6508 
— 1487 — 2346 
c $0.69 p $2.84 
1.58 9.76 
8.41 
c 58 p 15 365 
x47 x 29 
E 50)4350 
F 70)4700 





—E 8/765 
3479 
+2698 


E 6000 
—1374 


E $18.95 
23.50 
11.66 


E 8734 
x 263 


« 69)569 
H 7)6769 








10. 


11. 





. The bar graph shows Tom's 100 
scores on 5 spelling tests. 95 
Give his average score. 90 
. The population of the city of 85 
Winnipeg was 246 246 in 80 
1971. The population of 75 
Winnipeg's Metropolitan area 79; _ 
was 540 262. Mon. Tues. Wed. Thurs. Fri. 


a Was the metropolitan pop- 
ulation more than twice 
the population of the city ? 
B How many more than twice 
the population of the city ? 


The Eagles played the Stars 

in 6 basketball games during 
the season. Here is a record 

of the scores. Give the average 
number of points scored per 
game by the Eagles and by the 
Stars. Give the average number 
of points scored per game. 





There are 52 weeks in one year. A rabbit 
is considered fairly old when it has lived 
312 weeks. How many years is this ? 





A package of 24 sheets of paper is called 

1 quire of paper. If you buy 212 sheets of 
paper, how many quires have you bought ? 
How many extra sheets ? 


About 168 hours after a specially fed grub worm 
spins a cocoon about itself, a queen bee is formed 





- inside the cocoon. How many days is this ? 149 





. Find the sums. 


. Solve the equations. 
a (54-—9)+9=y 


ps (91—7)+m=91 
ec (O7E 6) — 6B =b 





pA.) 29 B 865 
87 976 
96 493 
54 976 
+32 +487 
. Find the sums, products, or differences. 
A 987 D 635 
+643 rx So 
B 8003 E 6597 
—69 +9886 
c 8596 F 4020 
233 —1976 





c 5764 
987 
8368 
476 
+98 


G 807 


— 499 


H 385 


x 267 


6000 
— 3986 





p (90—d)+13=90 


F (9x 6)+6=p 


. Find the area and perimeter of each region. 


A 


36 





pd 2463 
172 
5aS2 
1621 
+8464 





J, 5869 
x 54 


8309 
— 2847 


. 6517 
x 436 





ce (7x 4)=r=7 


e (320 + 24) _n=320 un (6xc)+8=6 
(56-8) x8=t 
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School Ecology Club. Collected 1840 aluminum cans. 
One cent for every 2 cans. How much money ? 


30 students. Collected 840 kilograms J 
of newspapers for recycling. : 
How many kilograms per person ? 





Aluminum cans: 96 kilograms. 
10¢ a kilogram. How many dollars’ worth ? 


A City: 25 O00 people. 2 kilograms 
== garbage per person each day. How 
many tonnes of garbage each day ? 





m® Used newspapers: 
Ng 40¢ for 50 kilograms. Estimated world population. 
How much for one tonne ? Today: 4 billion people. 
Year 2000: 2 billion more than 


today. How many people in 2000 ? 
World population in 1925: 


2 billion. Today: 4 billion. 
How many years for 


1964: 227 320 square kilometres. 
population to double ? 


1971: 246 530 square kilometres. 
How much more space in 1971 ? 


b Provincial Parks in Canada. 


City population: 750 000. 
Cost of new sewage equipment: 
$300 per person. Total cost ? 





Pollution in the atmosphere each year. Cars: 86 million 
1 i tonnes. Factories: 43 million tonnes. Heating and burning: 
13 million tonnes. How many tonnes in all ? 
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VA Dividing 





® How fast do you travel? 





Investigating the Ideas 


How far do you go in 10 seconds ? Measure one of these in metres. 
WALKING RUNNING BICYCLING 


Can you use the graph to 
find your speed in — 
kilometres per hour ? 





Note: The red dashed line 
shows that 45 metres in 10 
seconds is about 

16 kilometres per hour. 





Kilometres per hour 


30 60 Lt 120 150 
Metres travelled in 10 seconds 





Discussing the Ideas 


1. If you know how many metres you travel in 10 seconds, 
how can you use the graph above to find your rate in km/h ? 


2. Explain how to use the information in the picture below to 
find the distance from city A to city B. 







Time (hours) 








A 
aaa kn) = ae 
LOL OLO{O{O| | olor? t? (? | 
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Using the Ideas 


In the exercises the time is the number of hours that have passed 
from the time the trip started until the end of the trip. The rate 

is the number of kilometres travelled per hour. The distance is the 
number of kilometres from where the trip started to where it ended. 
Give the time (ft), rate (r), and distance (d), for each trip. 


Start Finish tart Finish 
1. : 
es ~Time > t = lll — Time (4Q t = (ll 
r= lll r= lll 
Rate > G) d = lll Raines d =| 


(OfO(O(O{O[ | — Distance > 


NO 





1 
(P) -Q t = ill @. Time >|. £ Jt = ill 
r= Ill Le r= ill 
d 






Ra 





te. > 
(0(5(8(7(6{_[— Distance >(0(6(6(3(2( | 
NBS 





Finding Time, Rate or Distamee 


Write equations for exercises 1 through 6. Solve . 


each equation to find the time, rate, or distance. 


a i 


. During his historic flight across the 


The first successful gas-powered car 
was a three-wheeler built in 1886 by 
Carl Benz. It went 84 kilometres in six 
hours. How fast did it go? 





2. The winner of a bicycle race travelled 272 km 
in 8 hours. What was his average speed ? 





passenger ocean liners ever built. She 
travelled about 51 km/h. How far 
could the Queen Elizabeth travel in a day ? 





4. How many hours would it take the 
Queen Elizabeth to travel 408 km 
at the rate of 51 km per hour ? 


The longest straight railroad 

in the world is in Australia. 

This railroad is 524 kilometres long. 
If a train could average 131 km/h, 
how long would it take to cover 

this distance ? 





6. If a train travelled the 524 km in 7 
hours, about what was the average 
speed ? 


Atlantic Ocean, Charles A. Lindbergh 
flew his plane 5812 km in 33 hours. 
About what was his average rate ? 
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Let’s practice estimation. 


These exercises will help you find quotients in division problems 
such as 62)2689. 





1. Give the number pair for each gray space. Some estimation hints are 
given to help you find the number pair for exercises a through c. 
Multiply to be sure you have selected the correct number pair. 








y 
S/S 








oN ALE _— ee - a — ey Se ,  - A 
ise BH causes max & < Sige 
x 62 > 2689 x 47 > 2734 x 65 > 5160 
(Answer: 40, 50) 

ere 2000 Bi S9eense74 sof 28)< 208 
x 31 > 2000 x 59 > 3874 'x 28 > 2689 
eee 8700 i amCageeet eel mx 81 < 78 
x 45 > 3760 x 67 > 3642 x 81 > 7438 

J a: 36 < 3476 K iB. 92 < 6986 - t Mx 74 < 4835 
x 36 > 3476 x 74> 4835 





x 92 > 6986 


2. From the set {10, 20, 30, 40, 50, 60, 
70, 80, 90}, find the largest number 
that will make each sentence true. 
aA nx 62 < 2689 fF y x 63 < 5538 





sp nx 59 <5874 «6 yx 29 < 2600 
c nx 31 <2000 un yx 18 < 1307 
p nx 78 <5160 1 yx 66 < 6004 
e nx 48<3760 5 yx 42 < 1837 
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® Let’s exp/ore divisors and quotients 
between 710 and 100. 





Discussing the Ideas 


1. To find the quotient for 62)2689, think, —~{ | 


A What is the largest multiple of 10 that 
will make the inequality true ? 








2 
B Explain how you can complete the i he 
dividing when you use the number 209 
found in part A. —186 (3) 
c Try this one on your own: 61)2878 23 


2. Sometimes your estimate may be too large. 


a What is the largest multiple of 10 
that will make the inequality true ? 








B Why is this multiple of 10 not 84) 5796 
correct for the quotient ? — 5040 

c Explain how to choose the correct mee (8) 
multiple of 10 and complete the 7a 
dividing. 


p Try this one on yourown: 64)3130 


3. Sometimes your estimate may be too small. 





a What is the largest multiple of 10 





that will make the inequality true ? 75) 4668 
s Why is that multiple of ten not — 4500 
correct for the quotient ? te 
c Explain how to complete the dividing. a5 


p Try thisone on your own: 86)5240 
£56 


Using the Ideas 


1. In each exercise, find the missing tens’ digit in the quotient. 





lil \\|8 ill 1 lil 3 
A 9)288 B 7)266 c 28)868 p 41)2173 
\\|O Ill6 2 4 
E 32)2240 F 17)442 G 53)2226 H 71)3692 
Ns IIl9 lS ike) 
1 48)1584 J 82)5658 Kk 25)625 . 69)1035 
WE IO I2 9 
m 94)2444 n 88)4400 o 76)4712 p 55)5445 
2. Find the quotients and remainders. Check your work. 
aA 8)236 B 39)337 c 30)1642 p 62)5831 
E 19)158 F 60)500 c 80)605 H 7)2304 
1 38)1420 Js 50)2970 Kk 6)47 653 L 44)387 
m 75)2986 n 70)6734 o 86)7316 p 40)327 
a 35)3163 rR 54)4731 s 98)7685 tT 9)43 297 
3. Solve the equations. 
aA 2/2~8=n c 2881 +43 =n E 327/6—-7=n 
B 2940 = 60=n p 182 + 26=n F 53487 -~9=n 
% 4. Find the divisor for each exercise. The quotient is given. 
9 30 75 39 
A Ill)225 B ll)720 c [ll)2175 p |ll)1287 
* 5. For each exercise, find one Pe. oe at 
numberthatcanserveas | : a © 
OG Soe Lee 
both quotient and divisor. | Give the digit that _ 
ml il _ should gointhe ll. 
a l)25 p M)81 | The *sare for other digits | 
| _thatyouneednotfind O | 
ll KC ae eo | 
c Ill)100 p Ill)900 
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Solving Story Problems 


‘Thravell 





1. A large ocean liner averages 5. 
about 55 km/h. About how 
many hours would it take 
this ship to travel 2970 km ? 


2. An express train averages 
120 kilometres per hour. 
About how long would a 


1380-kilometre trip take ? «7. 


3. If acar travels at an average 

speed of 72 km/h, 

how long would it take to go 

705 kilometres ? 

*8. 

4. A large jet airliner travels 

2792 km in 3 hours. About 

how far does it fly in 1 hour ? 
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How far would an ocean liner 
travel in 78 hours if it 
averages 49 kilometres per hour ? 


Suppose a freight train averages 
about 42 kilometres per hour. 
About how long would it take 
the train to go 1794 kilometres ? 


A man drove 616 km ata 
speed of 88 km/h and 480 
km at a speed of 96 km/h. 
How far did the man drive ? 
How long did it take ? 


A captain wants his ship to go 
3612 km in 3 days and 14 hours. 
How fast (how many km/h) 
should he plan to travel ? 


AIRPLANES 








1. Ifa jet plane flies 4044 
kilometres in 4 hours, 
how fast is it travelling ? 


2. If ajet plane carried 98 
passengers on each flight, how 
many flights would it take to 
transport 3430 passengers from 
Toronto to Chicago ? 


3. We would say that a jet plane 
travelling 2576 kilometres per 
hour is going very fast. In 1904 
the Wright brothers flew a plane at 
a top speed of about 56 kilometres 
per hour. How many times 
faster is the jet than the plane 
flown by the Wright brothers ? 


5. 


. In 1910 an airplane flying at an 
altitude of 1800 metres would have 
been close to the record altitude. 

In 1960, 34 200 metres was close 
to record altitude. How many 

times higher could airplanes 

fly in 1960 than in 1910 ? 


A‘'747"' jet airliner measures 59 m 

50cm from one wing tip to the other. 

a Give in centimetres the wing 
span of a '747"’. 

B Thesmallest airplane has a wing 
span of 2m 15 cm. Give the 
wing span in centimetres. 

c Use centimetres to calculate the 
number of the small airplanes 
that could fit within the wing 
span (wing tip to wing tip) 
of the 747 jet airliner. 
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® Let’s shorten the work in dividing. 


Discussing the Ideas 


ule 
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. In this example, if you use 


The example in the box shows 

a shortcut for dividing. The 

method you have been using 

is shown for comparison. 

a Explain the estimation in 
part 1 of the shortcut. 

sp Explain part 1 of the 
shortcut. 

c Explain the estimation in 
part 2 of the shortcut. 

p Explain part 2 of the 
shortcut. 


[Js 
22 — 3 to get your estimate, 6)22 9 8] 26)2208 
your first quotient figure 1:32 1820 70) 
will be too small. . ae 
A Explain what you must 
do in each method when 
your first estimate is 
too small. 
p Explain the estimation 
in part 3 of the 
shortcut. 
c Explain part 3 of the 
shortcut. 





. Sometimes your first estimate may be too large. 


You might estimate 6 for this problem: 64)3776 
A What must you do when your first estimate is too large ? 
B Use the shortcut to complete the dividing. 





Using the Ideas 


1. Use the heavy black numerals to help you estimate 
the first quotient figure for each exercise below. 


(82 


p 45)1760 


A 52)209 B 39)245 c 23)11 


Sais) a; 


E 88)4148 F 42)1575 G 65)28 293 H 73)38 574 


o1 


2. For each of the examples above, tell whether the quotient 
is between O and 10, 10 and 100, or 100 and 1000. 


3. Find the quotients and remainders. Use the shortcut. 
A 39)1722 Bs 71)6825 c 42)966 ob 58)2842 e£ 18)967 
F 27)918 «6 63)4665 wn 44)2812 1 65)5146 s 89)8265 


4. Find the quotients and remainders. Use any method 
you choose. Check your work. 


a 61)2878 B 39)1092 c 64)3030 p 19)15/7 


e 58)3700 F 47)987 « 85)4940 H 32)1920 


I 
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Discussing the ideas 
[1] 


1.4 
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® Let’s explore larger quotients. 





Can you show that the quotient 69 
for 69)22 364 is less than 1000 
and greater than 100 ? 





) 


Explain how to estimate the number [2] 
of hundreds in the quotient. 





Explain step 1. 


Explain how to estimate the 
number of tens in the quotient. 

: [3] _ _328 
Explain step 2. @)22364 


Explain how to estimate the 
number of ones in the quotient. 


Explain step 3. 


What are the quotient and the remainder ? 





Can you show that the quotient o 
for 42)12 768 is less than 1000 A2) 
and greater than 100 ? 








Explain how to estimate the number 





of hundreds in the quotient. | 

, . (2) __ 3 
Explain step 1. a) 12768 
Explain how you can tell that 126 
there are O tens in the quotient. 
Explain how to estimate the number [3] 30 
of ones in the quotient. a ) : : 68 


Explain step 3. 
What are the quotient and the remainder ? 


Using the Ideas 





1. Study the first two steps [1] 3 
in this example. Then copy oie) oe, 9 7 
the problem and see if you 23/7 
can complete it. Notice that 3 
the quotient is more than 3 
100 and less than 1000. 791)26897 
237 
cas | 
2. Find the quotients and remainders. at 


Check your work. 


aA 51)11934 =B 32)3648 c 64)14784 vb 39)21 879 
—E 62)22630 Ff 65)40764 «4 75)41625 4u 23)9476 
1 78)30342 5 89)61143 «x 56)47376 1 27)5237 











3. Find the quotients and remainders. Check your work. 


a 31)3265 B 52)20904 c 69)37260 ob 83)61 918 
e'35) 7256 F 46)36835 «6 231)1848 ~*~ 342)7005 


4. a There are 28 children ina 
class. The sum of all their 
spelling scores is 2436. 
Find the average score. 


B There are 3084 washers in 
a box. If 2 dozen washers are 
put into each package, how 
many packages will there be ? 
How many extra washers ? 
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® How can multiplication and division 
be used to solve problems about money? 





Investigating the Ideas 






fF] $3.98 each 


= 6 for $28.50 
x $5 
Terry 
Can Terry buy five records ? 
? Can Jose buy one baseball ? NOpent!! S00 mang 


Discussing the Ideas 





Jose 








1. How did you decide your answers to the Investigation 
questions ? 


2. Explain the flow chart below for 6 x $3.49. 


Think of the ; Write in 
$3.49 number of cents Multiply dollar 
in $3.49. by 6. notation. 
V Vv 














$3.49 349 cents 349 $20.94 
x 6 . 
2094 
3. Explain the flow chart below for $4.65 = 3. 
Think of the Write in 
number of cents dollar 
in $4.65. ; notation. 
Vv Vv Vv Vv 
155 
$4:65. 52" 465 cents 3)465 $1.55 
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Using the Ideas 


1. Find the answers to these money problems. 
A $2.53 B $5.13 c $0.56 p $0.87 E $3.62 




















7 SOM) va § x 54 x 435 
Poot SOME ec6 50.0 7sss6OS «. paas.0195 
x 65 x 98 So, x32 x 98 

eS a ee eat nl SG 2 n 4)513.88 


GnGle2 ie 226 Po d)2/1.0/ a 80)$4.00 rk 60)$22.80 








s 39)$234 TObjolo.20— (U0 45)541:85. — v -36)$20:52 


2. Solve the problems. 

aA Tom received $2.75 for each lawn he mowed. 
How much did he earn by mowing 8 lawns ? 

B Jill bought a package of 6 handkerchiefs for $2.16. 
Find the cost of one of these handkerchiefs. 

c The price of a package of colored paper 
is shown in the picture. Jan bought 
8 packages. What was the total cost ? 

p In exercise 2c, what change did Jan receive 
when she gave the clerk a $10 bill ? 

E If 8 kilograms of nuts cost $3.92, find 
the cost of one kilogram of nuts. 

F Mr. Jones bought a TV for $288.90. He paid the same amount 
each month for 9 months. How much was each payment ? 

c One of the most expensive fabrics is a gold lace that costs 
$151.20 per metre (one metre long and 50 cm wide). 
Find the cost of 8 metres of this fabric. 

H If 51 adult tickets were sold and $38.25 was collected, how 
much did each ticket cost ? 

1 Which costs less per kilogram—an 8-kg package costing 
$3.92 or a 6-kg package costing $2.88 ? 
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. Choose the word that completes each sentence correctly. 

A To estimate the quotient when the divisor ends in 1, 2, 3, or 4 
(such as 21, 42, 53, or 34), we usually use the closest 
multiple of ten __ ? __ (greater than, less than) the divisor. 

B 1o estimate the quotient when the divisor ends in 5, 6, 7, 8, or 9 
(such as 45, 26, 87, or 19) we usually use the closest multiple 
of ten ___? __ (greater than, less than) the divisor. 


. Find the quotients and remainders. Check your work. 


a 291174 8 35)243 
r 47)260 6 23)158 
x 38)368 1 86)518 


. Solve the equations. 


c 57)250 v 33)296  .& 85)267 
4 51/423 1 61)253 4» 29)266 
m 24)223 wn 75)600 oo 65)565 


aA 301-/7=n c 3658 = 59=n e 7040 + 80=n 
B 1674+ 62=n p 1143+9=n F 841+ 29=n 


. Find the quotients and remainders. Check your work. 


A 79)10047 vb 39)16 602 
p 71)29983 e 43)41 252 
c 95)20746 fF 84)58 225 


. Find the answers to 
these money problems. 


a $1.79 BS0.84 c $2.68 
x3 x 25 x19 














thimk 
Have a friend select any row on 
a calendar that has 7 days. Tell 
him you can find the sum of the 


dates faster than he can. Suppose 
he chooses a week like this: 


9 | 10} 11] 12] 13] 14] 15 


Take the smallest number, add 3 
and multiply by 7. Can you 
explain why this gives the sum ? 











TRAVEL P 





OBLEMS 


. Solve the problems. Write an 

equation for each problem. 

a Aman used 24/ of gasoline 
while travelling 336 km. What 
is the average number of km 
he can travel while using one 
litre of gasoline ? 

B If aman wants to go 195 kilometres in 3 hours, 
about how fast should he drive ? 

c Ifa motor scooter travels about 36 kilometres per awe 
about how long will it take to go 180 kilometres ? 

p If Mr. Jones drives about 62 kilometres per hour, 
about how long will it take him to go 806 kilometres ? 

e Ifatrain averaged 83 kilometres per hour and travelled 
498 kilometres, how many hours did it travel ? 





. Solve these money problems. 
A Mr. Ray bought 5 tires. Each tire cost $24.95. 
Find the total cost of the tires. 
B Mr. Ito paid $93.96 for 4 tires. How much did each tire cost ? 
c What is the difference in the cost of Mr. Ray’s and Mr. Ito’s tires ? 


. On a vacation trip the Williams family 
travelled these distances in a car. 
a What was the total distance 
for the five days ? 
B What was the average distance 
the family travelled in a day ? | ea 
c Mr. Williams bought a total of 420 litres zi gasoline 
on the trip. How many kilometres for each litre ? 
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. Find the products. 
A110 x10 c 40 x 30 E 40 x 40 c 80 x 60 
B 30 x 10 p 60 x 80 F 90 x 70 H 50 x O 


. Give the number for n. 


a 6386 = (63 x n) + (8x 10)+6 c 6547 = (654 xn) +7 
p 58346 = (58 x n) + (3 x 100) + (4x 10) +6 


. Give the numbers for a and b. Then give the number for c. 





A 20x 4=a—., be c 280+ 7=a—, aes 
6 VA b roe ee 17a pees =e 
Bp 50x 6=a—., oe p 240-8 =a—, ae 
8566 = Be ae a5) It IW ROL ME 2 TCO EG 
. Estimate the answers to these exercises. 
a 594+ 316 + 891 p 48 x 31 c 903 — 396 
B 5876 + 2946 E 59 x 22 H 198 x 204 
c 39+ 49 + 59 + 69 F 81 x 99 1 363 — 92 
. Give the missing %* 6. Find the missing digits. 
numbers in the table. a il il6 sp i705 c 5iil6 
ely ah —23 i —4 il ill 9 —{l53 il 
20 xn 368 4466 1768 
pb Olhi!4 ec Mi Mh i F il 8il7 
—I|l73 il —3658 —3 Il 7 il 
3004 33:452 4828 
« 7il2i un WOOM «4 7125 
—Il664 —6767 — ih i tM th 





3058 ~ Ti m1 3478 


TEMPERATURE 






One of the highest shade 
temperatures ever recorded 


1. a How many Celsius degrees greater is the boiling point of 


water than the freezing point ? 


B How many Celsius degrees greater is the boiling point of 
water than the highest temperature recorded in shade ? 
c How many Celsius degrees are there between the boiling 


points of water and alcohol ? 


2. How would you write the temperature when it is seven 


degrees below zero ? 


3. Water at the top of a certain high mountain boils at 88°C. How 


much less is the boiling point of water 
at this height than it is at sea level ? 


4. Here is a line graph that shows the 
temperature at each hour between 6 a.m. 
and noon. Study the graph and find the 
average of the hourly temperatures. 





AG 
20 
18 
16 
14 
12 


10 
6 7 8 9101112 (noon) 





169 









| 8 Number Theory 


® What are the factors of a number? 





Investigating the Ideas 


The figure shows an “‘equals” (all strips the same) train 
that matches a 12-centimetre strip. 


COOCCCOOO. 
SY 
ORK] 
SRR RK 


Me 
KKK 
eecacacaeetene 


SS 


How many other “equals” trains that match 
the 12-centimetre strip can you find ? 





Discussing the Ideas 


1. The figure above shows that 2 is a factor of 12. 
What other numbers did you find that are factors of 12 ? 


2. Can you use your strips to show that 5 is not 
a factor of 12 ? 


3. Study the figures below. 


F 0: 
8°«) 6 = 48"! SEELEY 


Poor (8 a factor of 48. 
6 isa factor of 48. 


_ Multiplication can help you~ 
_. find factors of anumber. | 





Can you find any other factors of 48 ? 


4. Show that 4 is a factor of 48 by finding the quotient for 4)48. 
What is another factor of 48 ? 


5. Show that 5 isnota whole number factor of 48 by finding the 
quotient for 5) 48 and byobserving that the remainder is not zero. 
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Using the Ideas 


Each equation shows 24 written 1x24=24 
2X51 22a. 


as the product of two factors. 
Can you write 24 as a product of 


two factors that are not shown ? 3x 8=24 


4x6 = 24 





List all the whole numbers that are factors of 24. 
The equations from exercise 1 should help you. 


Tell whether or not the first number is a factor of the second. 
Amo 2? ‘es 4,58 c 6,72°" d 7,91 e 8,108 .F 8,96 


a Show all the ways of writing 18 as the product of two factors. 
Use each factor only once. (There are 3 ways.) 
B List all the factors of 18. | 


Show all the ways of writing each number as the product 
of two factors. Use each factor only once. 


a 15 (There are 2 ways.) p 30 (There are 4 ways.) 
sp 45 (There are 3 ways.) E 35 (There are 2 ways.) 
c 42 (There are 4 ways.) F 60 (There are 6 ways.) 


List all the factors for each number in exercise 5. 


Solve the equations. Then list all the factors of 72. 
aA 72+~1=nbd 72—4=n 
Bp 72—2=ne 72—6=n 
ec 72=3=nrF 72=8=n 


[FIND THE FACTORS _ 
List all the factors 
of each number. 
a 20 G02 
B 13 p 27 


Give a number that is a factor 
of every number. 
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@ What ts a factor tree? 





Investigating the Ideas 


Here are some rules for building factor trees. 
RULE [1] No 1’s allowed. 
RULE [2] Each tree grows as tall as possible. 


RULE [3] Two trees are different if the factors 
at any level are different. 


How many other 
different trees 


can you build 
for 60 ? 





Discussing the Ideas 


1. What factors are in the top row of each 
of your factor trees for 60 ? 


2. Does 6 have a factor tree that is different 
from this one ? Explain. 





3. Copy each factor tree on “ x lll Ill ll bh x 3 
x 
ore gee UCNs OG) Ais 2 x il WA 
missing factors. Explain Seat nrg Sige 
how you completed the trees. 3 30 





4. Find another factor tree for 30. 


5. Show that each row of each factor tree for 30 contains 
numbers that are factors of 30. 


6. Which row of the three trees contains the same factors of 30 ? 
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Using the Ideas 








1. Copy each factor tree and give the missing factors. 

A 3 x |ll x 2 B iil x 2 x lll ce [ill x {ill x 5 

oat ; él in \ ‘ ! 
x x x 

antes \ ey oe Bs 
18 18 20 

pd ill x 5 x ill —e 2 x [fll x lll F [iil x (i x ll 
Ninh | ee” aca 
|| sa || ae ll x 5 

ee ‘4 Ne 
20 50 50 
2. How many different trees can you draw for 24 ? 
3. Draw a factor tree for each of these numbers. 
KL 45 B 28 c 16 p 70 e~36 F 75 
4. In each exercise, part of a factor tree is shown. 
Give the number for each ||. 
A x 7 x Illl x ith | Bi’ (ill x iilx 7x5 
e \ 4 dl Sti, ; 
15 x 
/ 
Cc D 
lil 4 
5. Give the missing numbers. 

a \|f 6is a factor of a c If 2 and 5are factors 
number, then ||ll| and |llll are of a number, then lll is 
factors of that number. a factor of the number. 

Bs If 15 isa factor ofa p If 7 and 3 are factors 


number, then ||| and ||| are 
factors of that number. 
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of a number, then |lll is 
a factor of the number. 


BAS 








© What are prime numbers? 


Investigating the Ideas 


The numbers 2, 3, 5, and 7 do not have factor trees. 
Do you see why ? 





Can you find the other numbers less than 50 
a that do not have factor trees ? 


2: 21ee 
\ ee 
2x2 ape? Arxe2iles k 3m 5 42 


Ne Ag RW at EN un Ss 
30 4 Be 7 ae ee ee 


Discussing the Ideas 


A 
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The prime numbers are the whole numbers greater than 1 
that have no factor trees. How many factors does each 
prime number have ? 


The composite numbers are the whole numbers greater than 1 
that have factor trees. What are the first 5 composite 
numbers ? 


The top row of each factor tree should have only prime 
numbers. Explain why this is so. 


TsO'2 0 ae 
How can you use the numbers in the top N iy 
row of this factor tree to find the number B xX Ce 
for a ? Find the missing numbers. ware 


Can you use exercise 4 to help you write 210 as the product 
of prime factors ? 








. What number is both an even 


Using the Ideas 


. List all the prime numbers 
between 1 and 50. 


number anda prime number? | — 


itt 
wae 
ee 


Sige ca e fel’ OGE Sie. 
. Find two prime numbers _ Inthe setof numbers Og 
whose difference is 1. ese Mab ninety three, 2 


- I'mthelargestone = 
Are there other such pairs : "That doesn’t have a tree. 


Find two prime numbers ui oe 3 AIO BI 
whose difference is 3. 
Are there other such pairs ? 


6 
ie DA a Ba RING 
rs 





. Copy and complete each factor tree. Then give the number 
at the bottom as a product of prime factors. 


a ill x Il > Ih B iilil > {lt > Tl > til c iil > tM > Tl 
7 x il ll x 4 3 x. Ili 
70 16 105 
p iil > tM > WM >< MM MMM TMM TMM cM eM ME TTT 
6 x ill 15 x ili 10 x itil 
150 150 150 


. Express each number as 

a product of prime factors. 
A 21 B 42 c 30 
p 2/7 eE 72 F 60 


. Will two different factor trees | 
for the same number give the | 
same factors in the top row ? 
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® Let’s exp/ore union and intersection of sets. 


Investigating the Ideas 


Make a loop out of a 30-cm p 

piece of string. The figure | D 
shows another loop with 3 

letters inside and 1 letter 

outside. 


How many ways Can you place your loop Draw pictures 
of string on the figure so that to show 
each letter is inside one of the loops the ways 


and you placed 
at least one letter is inside both loops? | your loop. 





Discussing the Ideas 


Tv: 
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Each loop in your Investigation 
contained a set of letters. 

The union of the two sets is 
all the letters that are in one set 
or the other or in both sets. 
What is the union of the two sets in the figure ? 





a The intersection of the two sets is the set of letters that are 
in both sets. What is the intersection of the sets in the figure ? 
sB What letters were in the intersections of the sets 
you formed in the Investigation ? 


Give the union and intersection of setsS and T. 
B 5 
a c Jk 
bafal a 
Answer: Union: SuT = {a,b, c,d, e, f, g} ti 
Intersection: SnaT = {c,d} 











Using the Ideas 


1. For each exercise, give the union and the intersection 
of the two sets. (Note: If there are no letters in the 


A scat) e jt B 


— 


i 
& 
as 
poe 
2 
a 
2 
=e 
Roa 
| 
” 





op) 


m © 
f E 
—| 
Q 
S 
a) 
o 
rs 
aoe 
=} 
9 
hs 
ce 0 o 
jp 
“|. R/O 
ie 
cy & 


i 
wy 


S 
Cc 
d #& 


2. Study the example. Then give the union and the intersection | 
for each exercise. 


Example: S$ ={1,2,3,4} SUT =4192)3)40506, 73 
Teanor4noeor 7}. = Sil ={3) 4}. 
ASe dlr Eo (0 27374, 0, Oy 
T = {3,4} T = {2,34}. 
B S = {0) 1,273, 4,5} For Por 9} 
T = {3) 4)576} Te 417283} 
caGise One} 675 =11 0.6775 
PST akseh5 16} iF along’ les, Ge eho 
Bro — Unis: Ho. — 49, 10-11} 
Te{ 425). 6 yaa a7 OAD pale 2.3} 


More practice, page A-15, Set 29 7/7 








® What is the greatest common factor of two numbers? 


Investigating the Ideas 


Don gave the factors of 30. Linda gave the factors of 48. 


Can you find the Record the largest number 
intersection of Don's in the intersection 
and Linda’s sets ? of the sets. 





Discussing the Ideas 


1. The largest number in the intersection of the children’s sets 
is the greatest common factor of 30 and 48. What is it ? 


2. Study each table and give the greatest common factor 
of the two numbers. 


Se={172)3) 4) 6712} = SS Thetactors or t2 

T = {1, 2, 4, 5, 10, 20} Thee factors of 20 

SnT = {1, 2, 4} —_——————_ The common factors 
of 12 and 20 
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Using the Ideas 


1. a List the factors of 12. B List the factors of 18. 
c List the common factors of 12 and 18. 
p What is the greatest common factor of 12 and 18 ? 


2. a List the factors of 18. B List the factors of 20. 
c List the common factors of 18 and 20. 
p What is the greatest common factor of 18 and 20 ? 


3. For each pair of numbers below: 
[a] List the factors of each number. 
List the common factors of the two numbers. 
[c] Give the greatest common factor of the two numbers. 
a 12,4 e s2 —e 10,14 6 5,15 PAS: 
B 8,20 Dig, 2/ F 40,50 H 25, 20 J 16, 24 


4. Give the greatest common factor of each pair of numbers. 


aA 15,25 p 24,18 c 9,10 J 18,30 
B 10, 30 Perse 2) H 18,15 Kk 12,9 
c 18,8 FOL 1 50,20 L 15,8 


5. What number is a common factor 
of any pair of numbers ? 


6. If both of the numbers are 
prime, what can you say about 
the greatest common factor 
of the two numbers ? We each would like to be 


A composite or a prime. 
But when we try to join, 
7. If one of two numbers is prime, We are turned down 
what can you say about the every time. 

greatest common factor of 
the two numbers ? 
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® What is the least common multiple of two numbers? 





Investigating the Ideas 


When your 2-strips and 3-strips 
“match” at O, they “match” at6,12 ... . 





—— 
— 





Can you find where your 6-strips 
and 8-strips first match after O ? 








Discussing the Ideas 


You were finding multiples and common multiples in the 
Investigation. The common multiples of 2 and 3 are 
10) Gal 2aehon. = .} 


The first time the strips match after O is called 
the least common multiple of the two numbers. 


1. What is the least common multiple of 2 and 3 ? 


2. What is the least common multiple of 4 and 6 ? 
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Using the Ideas 
1. a Listthe multiples (to 36) of 3. s List the multiples (to 36) of 4. 
c Listthe common multiples (to 36) of 3 and 4. 


2. a Listthe multiples (to 24) of 2. sB List the multiples (to 24) of 4. 
c Listthe common multiples (to 24) of 2 and 4. 


3. a Listthe multiples (to 48) of 6. 8 List the multiples (to 48) of 8. 
c Listthe common multiples (to 48) of 6 and 8. 


4. a Listthe multiples (to 42) of 3. Bs List the multiples (to 42) of 6. 
c Listthe common multiples (to 42) of 3 and 6. 


5. a Listthe multiples (to 60) of 10. B List the multiples (to 60) of 4. 
c List the common multiples (to 60) of 10 and 4. 


6. a Listthe multiples (to60) of 5. s List the multiples (to 60) of 6. 
c List the common multiples (to 60) of 5 and 6. 


7. a Listthe multiples (to 80) of 8. B List the multiples (to 80) of 10. 
c List the common multiples (to 80) of 8 and 10. 


8. a Listthe multiples (to 70) of 5. sB List the multiples (to 70) of 7. 
c Listthe common multiples (to 70) of 5 and 7. 


9. What number is acommon 
multiple for every pair of numbers ? 


10. Give the least common 





multiple for: 

a 3Sand4 « 8and10 
pb 2and4 ~~ u Sand/7 | 
c 6and8 1 5and2 
p 3and6 y 9Yand4 
—E 10and4 - «x Sand4 
F 5and6 c 3and5 
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. Copy each factor tree and give the missing factors. 


A |ilil x [ll >< Ul B {iil x (ih x WM > Uhl 
ay Neds Ney? 
7 x sill 9 x ill 
‘a a 
. Draw a factor tree for each number. 
A 14 B 10 c 28 p 45 E 56 
. Tell whether or not each number is prime. Show a 
factor tree for each number that is not prime. 
A 21 B 29 c 33 p 67 e 81 
. List all the factors of each number. 
A 14 B 12 c 16 p 18 —E 20 
. Give SUT and S nT for each pair of sets. 
aA S = {2, 4, 6, 8, 10} efesy 14 
i =10, Vez) 3, 4.08 1 eile 
BS ={67/,3,.9, Oni, ES ={5, 
T = {0, 1, 2, 3, 4, 5, 6} T= {4, 
c S = {0, 2, 4, 6, 8, 10} EsoP=) 
T ='6i73*5a7, 9.11) pS ye, 


. a List all the factors of 30. 
c List the common factors of 18 and 30. 


oonnn~ 
OODOW 





c iil > ih > ti) > Tl 
Le yenyé 
10) x _silil 

NEED - 


90 
F 51 c 47 


F 22 « 40 


ee ee 


, 8, 9, 10} 
, 10} 
, 10} 


B List all the factors of 18. 


p What is the greatest common factor of 18 and 30 ? 


. A List the first 10 multiples of 6. 
c List some common multiples of 6 and 8. 


s List the first 10 multiples of 8. 


p What is the least common multiple of 6 and 8 ? 
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10. 


4 i 


12. 


. Give the greatest common factor 


. Give the least common multiple 


for each pair of numbers. 
A 4and 10 c 18 and 48 
B 15and25- = owb 24and 40 


for each pair of numbers. 
a 4and 10 c 8and5 
B 6and15 p 12 and 4 


If the numbers 1, 2, 3, and 6 are 
the common factors of two 
numbers, what is the greatest 
common factor of the numbers ? 





If the first four common multiples of two numbers are 
0, 12, 24, and 36, what is the least common multiple ? 


Give the missing word or number. 

a No prime number greater than 7 ends with one of the 
digits 0, 2, 4, 6, 8, or ||. 

sB If anumber is prime, then it has exactly two __ ? __ 

c If anumber is the product of two smaller numbers, 
then itis __ ? __ 

p The numbers less than 10 that have exactly 
three factors are 4 and |ll. 

E (lll is the smallest 2-digit number that has exactly three factors. 

F If 7 and 3 are both factors of a number, then ||| is a factor 
of the number. 

c If 10 isa factor of a number, then 2 and ||| are 
factors of the number. 

nH If 6 and 5 are factors of a number, then 30, 15, and |llll are 
also factors of the number. 
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Addition Division 
Keeping in Touch with Subtraction - Measurement 
Multiplication Place value 


1. Solve the equations. 














AO OSX N=" 36 cm 23 —9 eE 46 = (nx 10) +6 
Bp /0~—~10=n p 35=n+ 28 F 63 — (mx 7) =0 
2. Compute the sum, product, difference, or quotient. 
A 576 Bp 489 c 482 p86 e 804 
+985 x 4 —167 x 34 —457 
F 583 ec 999 H 900 1? 467 Js 4002 
x 26 +888 — 398 x 231 —879 
k 839 Lt 7034 m 5)460 n 7)1867 
x 207 — 2769 
o 8)46 592 p 32)256 a 59)1416 rR 75)3075 


3. A bottle of perfume holds a little more than 
29 millilitres of liquid. Estimate the number 
of millilitres of perfume in 8 bottles. 


4. Find the area and perimeter of 


each figure. 
5 4 


I'm the smallest number 


Ever to make this claim. 

| have 4 prime factors, 

With none of them the same. 
ax bxcxd=? 


WHO AM I? 
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Solving Story Problems 


FIND THE NORMBBAR 


1. Find the number that 
is 78 more than 296. 


2. What number must be added 
to 346 to get 501 forthe sum ? 


3. Find the number that is 59 less 
than the product of 26 and 59. 


4. What number must you multiply 
by 36 to get 1512 for the product ? 


5. Give the number that is 269 less 
than the sum of 3268, 4297, 
and 6598. 


6. Find the number that is 
three times the difference 
of 2003 and 867. 


7. Give the number that must be 
added to the product of 46 and 
18 to get 985. 


8. What number is six times the 
sum of 386, 265, 19, and 1268 ? 


9. Find the number that is twice 
the product of 62 and 7864. 





11. 


12. 





. Give the number that is 75 less 
than the sum of 687, 346, 928, 
467,159, 847, and 698. 


What number is 268 more than 
the product of 34 and 6925 ? 


What number is eight times 
twice the sum of 
6289 and 75 668 ? 


. Findthe number that is 


67 more than the quotient 
of 1728 and 27. 


. Give the number that is 64 


times the sum of 326, 547, 
832, and 964. 
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9 Fractions 


Investigating the Ideas 





5 of thei parts are covered. 





@ of the M parts 
are covered. 


= of the purple 2 of the brown strip is covered. 
strip is covered. 


Can you use your strips and complete at least 
10 more lines of a table like this ? 


Discussing the Ideas 


1. Cover parts of the orange strip with other strips. In this 
way, how many fractions can you show ? 


2. Cover parts of the black strip with other strips. Now what 
fractions-can you name ? 


3. What strips would you use to show each of these ? 


a é B 3 c 3 p 8 £2 F 


Windy 
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® Let’s explore number pairs and fractions. 





00|00 











a) 


ot ee eae craig. en we a one 





Using the Ideas 





Each row of the table refers to one of the pictures (a through 4s) 
above. Give the missing pictures, numbers, or fractions. 


z 
] | 
4 "I 


c of the objects are green 
c of the triangle is red 
2 of the figure is colored 


c of the objects are purple 
c of the objects are colored 
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® Let's find out more about fractions. 





Discussing the Ideas 


1. a Did Billy catch 2 of the number of fish caught ? 
Explain your answer. 





Father's 
fish 


Billy's ¥ 
fish 





sp Did Gary eat 2 of the pizza ? 
Explain your answer. 


David's parts 
of the pizza 


Gary's parts 
of the pizza 





2. Draw five small circles. NUMERATOR ~~) 
Color three of them red. —— 
~ DENOMINATOR 


a What fraction of the circles are red ? 
B What does the numerator of the fraction tell ? 
c What does the denominator of the fraction tell ? 


3. What fraction of the children in your room are girls ? 
What denominator did you use ? What numerator ? 
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Using the Ideas 


1. a What fraction of the children in 
this group are girls ? 
B What is the numerator of 
this fraction ? 


2. a What fraction of the children in 
the group wear glasses ? 
sB What is the denominator of 
this fraction ? 





3. a What fraction of the pencils in this 


set are red ? — K. | 


sp What fraction of the pencils 
in this set are green ? 


4. a What fraction of the post is painted ? 
B What fraction of the post is not painted ? 
c Give the numerator and denominator of 
the fraction in exercise 48. 





5. What fraction of the way from 
one post to the other has the 
tightrope walker walked ? 





6. What fraction of the window must be 
replaced ? 





7. If 2 more window panes had been broken, 
what would be the numerator of the 
fraction in exercise 6 ? 
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© What are equivalent fractions? 





Investigating the Ideas 


How many more fractions that tell what part 
of the purple strip is covered can you find ? 








Discussing the Ideas 


A pair of fractions that suggest the same number 
of objects in a set or the same part of an object 
are called equivalent fractions. 


1. Use the idea in the Investigation and give some fractions 
equivalent to 3. 


2. a Explain what you might be thinking Faia te-tentetartarte r 
aie pera of (@ @o@\e) 
if you said, “33 of the dots are pink.” ==-=-—-—-—— 

sp Explain what you might be thinking (ove cee) 
if you said, ‘’§ of the dots are pink.” Show tedy i 
c Explain why 4 is equivalent to $. NOs On Orn ly 
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Using the Ideas 


Study examples a and s in the first two rows of the table. 
Then copy the statement and give the missing fractions. 


3 is equivalent to 4. 
2 is equivalent to &. 
lll is equivalent to &. 
3 is equivalent to ||. 
Ill is equivalent to lll. 
[lll is equivalent to ill. 
Ill is equivalent to |i. 
Ill is equivalent to |[ll. 
lll is equivalent to |ill. 


ill is equivalent to ill. 
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® Let's /ook at sets of equivalent fractions. 


Investigating the Ideas 


The same amount of each strip is shaded, but 
different fractions can be used to describe it. 


If you think about the chart, can you give eight more 
fractions in this set of Gliese Se ea to 3? 


3, g, i. i, a, a, i, a, 





Discussing the Ideas 


This chart suggests a set of equivalent fractions. 
Tell as much as you can about the chart and the set of fractions. 





WO 








Using the Ideas 


~ 


1. Give the fraction suggested by each figure. BS 
| laa | a | 
| ze ee | aun 


2. Give the next three fractions in each set. 





A {3, & & & tor 25 J B {3, 8 8 to te ig 5) 


3. Study the chart and give the missing fractions. 





4. Study the chart and give the missing fractions. 





5. Give the next three fractions in each set. 


ZA) AMS A) 


St 


A {2 # 10" 15" 207 25 - - J B Lan 8 8 12/16" 20, - - + 
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® How can you build a set of equivalent fractions? 





Investigating the Ideas 












Double the number 
of shaded parts. 
Double the number 
of parts in all. 


Triple the number 
of shaded parts. 
Triple the number 
of parts in all. 


3 
x 3 















ZXZ2 
ZEXOG 


24°60" i i i 
3. 6’ 9" TM AMT 


Can you use this idea to give 5 more fractions 


for this set and to build a set of equivalent 
fractions starting with 2? 








Discussing the ideas 


1. What set of equivalent fractions does this set of pictures 
suggest ? 


eft 


2. Can you explain how to find some more fractions 
for this set of equivalent fractions ? 


{10 25 300-  S 
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Using the Ideas 


Give the missing fractions for exercises 1, 2, and 3. 
1. 1 X. 1. eae 166s 























Tx<5>° 19m 5 S's 54) 
De ae eee eg 
. to A B c D E F 
2: ky SSB ene 
1. xeSenme Pe! 8 oe Bes Be ; 
"cane ean ya al 
3 16 A B c D E F 
ee ees 
PO wa Saas ase a mj | 
PONT Bin in-artr ip erodes 2 of ony 
3 g A B c D E F 
4. Give the next three fractions for each set. 
Ar gis, tote +, ot D {2, tor 15" 20r } 
B te iis oy E {Yor 26 30 ors st 
e818 32.8, . 3 ee 


5. Give the missing numerators and denominators to form 
sets of equivalent fractions. 
































































hy 2 3 4 A 6e ic D 9 \ 
13° Gre ee Ge an DD Ades 
A meio: Wet 2 aes LO F 24 Hee oe es \ 
15° TOO D> >'20 + 25m St ae Tae 
eazy Tyo ees K 7 8 oO ; 
{3° 1-6t-24-6139. 1 (4QCREAG Mey ow) 72° 
5 10 15 20 25 a HO gent | 
15" Ti2e Bi er DAs ips 1-36 42 sg © 54 





* 6. Give the missing numerator or denominator so that the 
fraction will belong to the set. 


Eset — 





ilecls, 








® When are two fractions equivalent? 


Investigating the Ideas 


Pick any two fractions from a set of equivalent fractions. 


lsspdin. 3° Ak ee Oe. 
i$-$53°-%° 2&4 & } 


Find the product (2 
of the numbers ~ < = 
in each ring. 6 > en) 


Can you pick two fractions from the set above 
so that the products of the numbers 
in the rings are different ? 






Discussing the Ideas 


Explain each part of this poster by using another pair 
of equivalent fractions. 


Two fractions (like 2 and 4) are equivalent when they: 


[1] Show the same 
part of an object. 


[2] Can be “‘built”’ from 
the same fraction. 


[3] Have the same 
cross products. 
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Using the Ideas 


1. For each exercise, write the two fractions that are suggested by 
the shaded parts of the two regions. Then, by looking at the 
pictures, tell whether or not the two fractions are equivalent. 


Cc 





2. Find the product of the numbers in each ring. 


a (15><3) B c 
00><i 


ls each pair of fractions from thi 
5 





ye 3 tana 
4r 8 127 16" 207 


3. Which pairs are equivalent ? 2 as 
The ious below Showed a 





ais ees 2 27 : 
e410 ee 9 27 house floor plan. Draw a 
B z, 3 F if 20 J g a & figure like this. Draw a 
7 3 8 6 6 8 - path to show where ou will 
Cas? Sd 5220 3 2 
aaa rane; ae: _ be if you. start inside and 
DTA. 5 tS 903 Peer 21 use each door exactly once. 
_ |s there an even or odd 
* 4. Find the number for n so that ~ number of doors ? Where 
the fractions will be would you end if the number 
equivalent. a of ‘doors were even 2 . 
n 5 A 10 2 6 
Aas C 102 E 30° 3 
la 12.3 300 
Bil2u6 D 8:7 F 6 42 
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® Can fractions be used for comparison? 





Investigating the ideas 


Fractions can be used to compare the lengths of strips. 
What is the missing fraction below ? What are some fractions 
that compare the other strips to the light green strip ? 


(eS) The unit 

a 4 as long as the unit 
ear 2 as long as the unit 
Ce) 3 as long as the unit 
ees 


i, as long as the unit 


Can you use your strips to find Record the 
fractions that compare each fractions 


strip to the yellow strip ? that you find. 





Discussing the Ideas 


The spring is j as long as the unit. Its length is 4 unit. 





> Fractions that have the numerator equal to or greater than 
the denominator are sometimes called improper fractions. 
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. Give the fraction for each exercise. 





Using the Ideas 


a The purple strip is ||ll| as 


long as the yellow strip. 


Bs The blue strip 
is |\lll as long as 
the red strip. 





. Give an improper fraction that compares each object 
with the unit. The denominator of each fraction is given. 


> 
1s) 


SE 
| 
No 

bE 


i) 


ie) 
| 
| | 
ly 
No 
o|= 





. Give a fraction that compares 
the number of shaded parts to 
the total number of parts. 

A 





T82 





® How do you find lowest-terms fractions? 





Investigating the Ideas 


When you build a set of equivalent fractions, 
you start with a lowest-terms fraction. 


mc a 

, 2x@ 4x@ 
3 6 3 12 15 
re 8’ 12s i 202 


? Can you find the lowest-terms fraction that 
was used to “build” each of these fractions ? 


[DED DEDEDE 


Discussing the Ideas 












of 





1. Explain the method shown here for finding the lowest-terms 
fraction for 33. 9-3 
- 150 = 


2. Sometimes you may need to use more than one step to find 
the lowest-terms fraction. Explain each step shown in 
finding the lowest-terms fraction for 33. 


90.10) , toes 
120810) Ia T2=.6 


3. Use some lowest-terms fractions and some fractions not 
in lowest terms to explain the following. 
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1. Give the lowest-terms fraction 
for each fraction. The sets of 
equivalent fractions may help. 


ax pB chk 
e¢ F-#B ow 
13 Ju Kt 

2 N35 0 4 


Slo DIP We Gio LN 


Using the Ideas 





. Tell whether or not the fraction is in lowest terms. All the 


factors of the numerator and denominator are given in red. 





A12{1, 2,3, 4,,6,12} p 11{1,11 
Tost D, 15} tote .2, 6,9. 18! 
B 10{1, 2,5, 10} #151) 3, S15 
9 At 3, 9} 16 {1, 2, 4, 8, 16} 
eat An 2) 3,0} F 24{1,2,3, 4,6, 8, 12, 24} 
35 {1, 5, 7, 35 D138, 9, 27% 
3. Give the lowest-terms fraction for each of the following. 
ee Dee hee Keo tite ahiend Sen MS Ale o 3 pit 
on Roe Sie tps ees VSR Weep KES 


4. Find the greatest common 
factor of the numerator and 
denominator; then give the 
lowest-terms fraction. 





ee By we Caw” gD e 
—E <2 F 20 c ¢ H 
Le sey eo, SERA Os 
M 33 N 35 o 9 p 
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Fraction Short Stories 





10 children. 8 girls. 


a What fraction of the ~ 2 ie runs. 8 runs in all. 
children are girls ? 4Z Give two fractions to tell 
ep Give a different fraction what part are home runs. 


to tell what part of the 
children are girls. Expos, 7. White Sox, 5. 
What fraction of the runs 


did the White Sox score ? 





Pie cut into eighths. 6 pieces eaten. Give 
two fractions for the part that was eaten. 





10-metre Wone. 

a Climb up $ of c Climb up 4 of the way. 
the way. Hew far? How far ? 

B Climb up % of p Climb up é of the way. 
the way. How far? How far ? 





3 out of each 4 are blue. 20 children. 7 of these children 
3 5 groups of 4. How are boys. How many are boys ? 
many are blue ? 
Gp) 2 out of each 5 are missing. 
1) 7 groups of 5. How many 
" are missing ? 








@\, 2 of the apples are rotten. 
35 apples. How many are rotten ? 


* EE 24 blocks to school. Run 
2 blocks and then walk 


1 block all the way to school. 








() 2 of the children wear boots. Give two fractions to tell 
XY Less than 6 children. How what part of the way Is 
many wear boots ? covered by running. 


ZO2 





Fraction Puzzlers 


2nd Puzzler 


_The shaded square region is 
+ the size of the large square 
_ region. Trace the large square 





and cut on the dotted lines. 
Can you arrange the pieces 
to form 5 small squares ? 
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Give the fraction suggested by the shaded part of each region. 
: e B c 





Give the fraction suggested by the shaded part of each set. 


AB B@®oHoaQq BO@e@@® CORA 
B BB BB BB @ @ @ A A A 
®@O NEA Kame 


Give an improper fraction that compares each object with the unit. 
The denominator of each fraction is given. 
A 


NI 





Each of these figures a B 


What are they ? 





Give the fraction suggested by the shaded divisions of each rod. 





moo wo > 


What can you say about the five fractions you wrote for exercise 5 ? 


If a first fraction is equivalent to a second and the second is equivalent 
to a third, what can you say about the first and third fractions ? 
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Give the missing fractions for each set. 


ZIvAwLS NOP LZ 16 

1g, é o Ar 16 ts B, Sa, } 
3 4 6 of, 

1a, Goisaregs, D, a5. 86, &, } 


Tell whether or not the two fractions are equivalent. 


5 48 US aes, Onan ‘Ss 
A 30-1 B 20° 4 C 9 10 D 20 25 


iS 


Build a set of equivalent fractions (about 8) for each 


of the following lowest-terms fractions. 


a 3 B 


oe 


ct D 


BIW 


NIN 
NIB 


Give the lowest-terms fraction for each of the following fractions. 


Some are in lowest terms already. 


18 tay 4A 10 8 WW 
A 20 B 30 C 10 D 40 E 9 F 30 
15 J K 36 L 66 M 16 N i00 


Jim said, ‘Exactly 3 of the children 
in my class are girls.” 
a lf there are only 4 children 
in Jim’s class, how many 
of them are girls ? 
B How many are girls if there 
are just 8 children 
in the class ? 
c How many are boys if there 
are 12 children in the class ? 
p Could there be 10 children 
in Jim's class ? 
e Could there be 10 girls 
in the class ? 





— 
— 
NO 


[e) (7) 
me S| 
IS ol 


= 
ol 











1. Find the sums, products, differences, and quotients. 


a 697 Bp 642 c 8)376 p 5/7 e 19)114 F 6003 
+867 _x9 x 62 —2764 











2. Copy and complete each factor tree. 
A || x [ll x 7 BOS IK OZEXTO KO? e {ill =< ih x WM x Tol 
Nae \ Nea A Ni 


UN x MM | ee IN x ye 


42 a 


3. Write the numbers at the bottom of each tree in 
exercise 2 as the product of prime factors. 


a List the multiples of 12 (up to 60). 
sp List the multiples of 9 (up to 60). 

c List the common multiples of 12 and 9 (up to 60). 
p What is the least common multiple of 12 and 9 ? 


5. What is the least common multiple of 4 and 6 ? 


6. Give the letters of the following exercises in which figures 
are congruent. In the other exercises, tell which a is  Sarhcts 


ea 
Bp y No) ae 
Sa 





Whiting Problems 


Each picture below suggests a problem. Study the picture carefully; 
then write and solve your own problem for the picture. 






13 kilometres per hour —> 








104 kilometres 





5 hours 































Vancouver 3340 kilometres Toronto 
3. 
E: <— 88 kilometres per hour fy 
City E 37 hours City F 
4.8 






MI = _—> 45 kilometres per hour 





5850 kilometres 


New York 








=a 220 kilometres 






City D 
20 ‘tT 


City C 800 kilometres 











Fractional Numbers 


® Can fractions be used to represent length? 





Investigating the Ideas 


After a unit is chosen, the !ength of the red strip does not 
change, but different fractions can be used to represent it. 








wees ae 


The length The length The length 
of the red (a of the red 4 of the red & 
strip is 3 strip is o strip is 9 


Can you write five more fractions that 


represent the length of the red strip ? 





Discussing the Ideas 


1. What can you say about the set of fractions that represent 
the length of the red strip in the Investigation ? 


2. After a unit is chosen, the length of a strip does not change. 
That length is a certain number. 
a lf the white strip is the unit, what might we write 
to represent the number that is the length of the 
yellow strip ? 
sp If the purple strip is the unit, what might we write 
to represent the number that is the length of the 
dark green strip ? 
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Using the Ideas 


1. Give five equivalent fractions that can be used to represent 


the length of each strip. (Use the purple strip as the unit.) 


A 





2. Suppose the orange strip is the unit. Name the strip whose 


length is represented by the fractions in each set. 


a 
30/ 
6 


157 


ade 


ace 
20 


A {io Br 
Be {2, i, 


CA aaa surg 
A670 alee 
pe) 2 eo \ 
10” 157 20 


. What fraction is in: 


Think of the 
table as 
going on 
without end. 





(A) the 3rd row and 
the 5th column ? 
(B) the 165th row and 
the 348th column ? 
Do you think every fraction | 
(except those like 3) 
is somewhere in this table ? 














® What are fractional numbers? 


Discussing the Ideas 








Pat is thinking of a fractional number. Explain how she might 
have found the point on the number line for her number. 


Jim is thinking of a fractional number. Explain how he might 
have found the point on the number line for his number. 


How can you find which set of equivalent fractions goes 
with point a on the number line ? 


{e & Bg a} 
g LOGS 7 0 A 1 


eae or 


ld) 
= 
i 


For each set of equivalent fractions there is one fractional 
number. Give the point (a, 8, or c) for the given fractional — 
number in questions 4 through 7. 





© © fo) 
> 
> 
> 
i) 
te) 
B 
iv) 
© 
© 
aay — =k 


=) 
> 
o 
i) 
=" 


Using the Ideas 


Give the correct point for the fractional number that 
is indicated by the set of equivalent fractions. 





























ibe 2INS2t ANO Wij axe Bh nyens 
0) A B c 1 O A _ sB CO aal 
{4 8 12 46 y rp fae \ 
Br 10" 15% 207 6 12" 18° 24: 
3. 4. 
QO A B c 1 0 A BC 1 
{g eile a } iB PLY eon ks ay Ay \ 
FEAR Ale 728 “ 8 167 24 320 
5. 6. 
O A B Cc 1 0 ABec 1 
{F of eye eae \ {Ze 125) 2h eee \ 
5 10" 157 207 10" 20" 30° 40” 
7s 8. 
0. A Be Cc 1 0) AB c 1 
{F 2234 \ 
2: Ar 6 & 
9. 
0 A B c 1 
{ 6 9 ke \ 
4 8 12) 16 
10. 
0 AnBie sCeoct 
{5 10 215 20 Y 
6 129 Ter Ar i 0 
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@ How are fractional numbers named? 


Discussing the Ideas 


You have learned that for each set of equivalent fractions 
there is exactly one fractional number and one point on 


the number line. 


In order to talk and write about fractional numbers, 





we need names (symbols) for them. We agree that: 


va (6s 





As you Can see, each fractional number has many names. 
To show this, give six fractions for this sentence: 

“Ii” names the fractional number that David 

is thinking about. 


To show that two fractions name the same fractional number, 
we write an equation: 
3 names the fractional number for this set. 


pores 
names the fractional number for this set. {8 2/3 ge. 1} 





0 1 
Cn ee, 
Write some equations using fractions that f 


name the fractional number for the point above the red arrow. 


The lowest-terms fraction is the most commonly used name 
for a fractional number. Choose some fractional numbers 
and give the lowest-terms fraction that names each. 


Using the Ideas 


1. Give fractions to name the fractional numbers for the points 
over the red arrows. The denominators are indicated. 

















0 1 

A 
Fourths > 2 1 é A i 
0 1 
A A A A 
Eighths —> 8 B & 3 c 2 D 5 E 
0 1 
Geteeninse epi ae sige 4 Kako 4d 1 dg 1g. 5 4gKS 
0 1 2 
A A 
Thirds —> 2 K 3 3 3 - 
0 1 2 
Sixths => m 2 4 : ; 10 V 
0 1 2 


cS 
NIN 
le 
SIS 
n 
leo 
=| 
aN 
NIN 
ray 
NI 


O 2 6 
Twelfths — 12 12 P 72 Qa R 


2. Give three other names for 
each fractional number. 
1 S 2 6 3} 
A 5 B 4 Cc 8 D 10 E ai 
3. Which fractions name the 
same fractional number ? 


Write three equations. 
1 2 3 2 1 il 


@ 8 is le @ 8B 
4. Give the missing numerator 
or denominator. 
J ee 
1 — ill 
Bid, mecios, 


ms 
{ 








NW Win 
=o 


More practice, page A-20, Set 37 AW 








Which of two fractional numbers is greater? 


Investigating the Ideas 


Here are two inequality statements: 


Can you use the unit shown and other strips List the 
to write some more inequality statements ? strips used. 





Discussing the Ideas 


Here are three more ways to tell which of two fractional numbers 
is greater. Choose the correct symbol (>, <) and explain how 
you made your choice. 


[a] Think about parts of a region: 





Think about the number line: 
1 


i § Fart 
2 St) 


[c] Think about fractions with the same denominator. 


3 lil! 2] because i> te a li 3! because $< +: 
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Using the Ideas 


1. Write an inequality for each exercise. 





2. Use the number line to give the correct sign (> or <) foreach ll. 


e 
— 


or 3 
0 ie 38 3 


en 
ole 


3 7 15 
4 SewiG 1 


aie oc Sis cSihe offs © 2ale 


3. Give the numbers for a and b. Then give the correct sign (>, <) 
for each en. 


5 
Sart il 


am 
oN 
NO 

oto 


if 
a 


onl 
o 





Slee, eae. ame eee 
witness |) ee (LY 
a coe | Si eet | ee 
pete Fie. Te 
4. Give the correct sign (>, =, or geen for each ch. 
.2q)8 oi) [RENE 
03s ae | 
ec pill als 
dibs 5 ale 
e wilhs «303 | 
evils = Sale | 
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Fractional-Number Short Stories 





Sale. 
Jim ate 4 of the pie. ZZ Store A: 3 off. 
Joe ate } of the pie. Store B: 3 off. 
Who ate more pie ? Which sale is better ? 7 
a (s) 


3 kilometre. {5 kilometre. 
Which is farther ? 





Halfway around the track. 
Two thirds of the way around. 
Which is less ? 





Car A: finished 3 of the race. 
Car B: finished 2 of the race. 
a Recipe 124 litre of milk. Which wenttanthenre 
Cd Recipe 2: 3 litre of milk. 
Which recipe calls for more milk ? SS} One board arGorcen 
; Other board: #2 m. 
re ‘tek oan ‘: an hour Which board is longer ? 
o comb her hair. 
Sue took 11 minutes. 
Who took longer ? 





Orchard: 

1 6 

5 apple trees, 53 peach trees, 
T-bone ea 480 grams. 10 4 pear trees, 4, apricot trees. 
Rib steak: 5 SEL a Which kind of tree does 
Which weighs more the orchard have most of ? 


B Which kind of tree does 
the orchard have fewest of ? 





336-page book. 

Pat read 150 pages. 
Joe read 3 of the book. 
Who read more ? 


Wi 
Number line. 
Point A: 48. Point B: 28. 


Which point is to the 
left of the other ? 
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Comparing Fractional Numbers 


For each exercise, give the missing number and answer the questions. 


1. The length of the knife 
is 3 of the ruler. The 
length of a second knife 
is 2 of the ruler. 

Which knife is longer ? 





2. One trip took 20 minutes, or #5 
hour. A second trip took 4 hour. 
Which trip took more time ? 





3. The sack of candy on the scale 
” 
weighs : kg as Wy 4 4. Joe ran 50 metres in 2 of a minute. 
hes po ee one Tom ran 50 metres in 12 seconds, or 
$5 Of a minute. Which boy ran 50 


metres in less time than the other ? 
~. . 








5. This jug is 7 full. Would you 
have to add or pour out liquid 
to make the jug 2 full ? 


6. The length of the shoe is |lll cm. 
Is the length of the shoe 
more or less than 4, metre ? 





7. Acamel weighs 3 tonne. A 


moose weighs 400 kg, or 7 a 


, : ; ae centimetres 
tonne. Which animal weighs more ? 
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® What is the meaning of ratio? 





Investigating the Ideas 


Since the purple strip is 4 as long as the brown strip, 
we Say the ratio of the length of the purple strip to 
the length of the brown strip is 1 to 2. 


Since the purple strip is 4 units and the brown strip 
is 8 units, we also say the ratio is 4 to 8. 


How many other pairs Record your findings 
of strips that have by giving the ratio 


a ratio of 1 to2 suggested by the unit 
can you find ? marks on the strips. 





Discussing the Ideas 


1. The ratio 4 to 8 is written as 4:8. 
A How can you think about the strips to show 
a ratio of 8 to 4? 
B How would you write the ratio 8 to 4 ? 


2. The red strip is § as long as the light 
green strip. What ratio does this fact 


suggest for comparing the red strip to eS 


the light green strip ? 





3. a What is the ratio of the number of boys to the number 
of girls in your room ? | 
B What is the ratio of girls to boys in your room ? 
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Using the Ideas 


1. Copy the part in red and give the missing number. 

A The ratio of the length of 
the toy bat to that of the 
big bat is 2 to |i. 

Bs The ratio of the length of 
the big bat to that of the 
toy bat is ||lll to lll). 

c The ratio of the length of 
the big bat to that of the 
toy bat is 36 to |||. 

p The ratio of the length of 
the large fish to the length 
of the small fish is 4 to il. 

E The ratio of the length of 
the small fish to the length 
of the large fish is ||| to |i. 





2. The ratio of Father's height to Tom’s is 2 to 1. 
Father is 180 cm tall. How tall is Tom ? 





3. Wecan use ratio to compare two sets. There 
is 1 tent for every 3 boys. The ratio of the 
tents to boys is 1:3. If there are 4 
tents, how many boys are there ? 






4. Give the missing numbers: 


A ‘Ss ‘Ss ‘Ss 'S 
Ratioof =». BD isi2 | coaeg.? B 

B 'S 's 'S ‘s 
Ratio of = to @ is 1:10. 3 = ae, ® 

S av 
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® Let’s exp/ore map scales using fractional numbers. 





Investigating the Ideas 


Can you figure out what the gore S 
s ? La Hutte 
scale’’ means and use your | 


ruler to find these distances ? L 
= 





A From Maxiville 
to Crocovile 
along route 51. 





B From Normal to } ae 
Vilenfleur, along BI 
routes 51 and 10. } 66 I Tee comes be Rby 


8 

| 
136) . Saint-Pop | 
| 

8 





c From Crocovile to Ee. 
LeRoy, along route 150. 


} 
Granville eis 


p From Crocovile to 
Vilenfleur, ‘‘as the 
crow flies.” 


E From Villetaneuse to 
La Hutte ‘‘as the crow 
flies.’ 








Discussing the Ideas 


1. To show that 4 centimetre on the map represents 3 kilometres 
on the earth, we wrote: Penves-o km 
Complete the following to show other ways to indicate 
the scale for the map. 
atom=llikm B llcm=12km 


2. What scale would you choose if you wanted to draw a map 
of your community on the chalkboard ? on your paper ? 
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Using the Ideas 


. Since each segment on the map represents a certain distance 
on land, this map is drawn to scale. Use your centimetre 
ruler and give the missing numbers. 
a If the distance 
from Blackton to 
Grayville is 2 
kilometres, then the 
distance from 
Grayville to Bell 
City is Ill kilometres. 
B According to exercise A, one centimetre on the map 
means lll kilometres on land. 
c If the map scale is$ cm = 3 kilometres, what is the distance 
from Blackton through each city, and back to Blackton ? 








. A Howfar isit from 
Red City to Midtown ? 


B How far is it from @ & 
Midtown to Ranchville ? er a 
c It is 20 kilometres due north RANCHVILLE 


from Midtown to Crosstown. 
How far above the 

dot for Midtown should the 
dot for Crosstown be placed ? 


. Use the scale shown on the 
map to answer these questions. 
a About how far is it from 
San Francisco to Juneau ? 
B About how far is it from 
Juneau to Honolulu ? 
c About how far is it from 
Honolulu to San Francisco ? 











B2ul 











1. Give the correct point for the fractional number indicated 


by each set of equivalent fractions. 




















0 1 0 1 
A B 
A B Cc A B Cc 
{3 10 15 20 \ {2 1S ere 30 \ 
8 16". 24" 327 10” 20" 30" 40. 
0 1 0 
Cc D 
A B Cc A B Cc 
{4 God lian wads: \ {i V Agia Poh \ 
SIVA VI Aa2Ss Tf (2p 37. An as 
0 1 0 1 
E F 
A B Cc A B Cc 
{i of Sree) \ {2 40> 15) 2a \ 
Sr 6. 2ar 32 9, 18 27, 36r * ° = 


. Use the lowest-terms fraction to name the fractional number 
for the point over the red arrow. 




















wa We a Ge > 0 t 4 

Ce i PT Qala TCI aoa 
F 0) ee aes hi iQuore voli ian esa 
 ¢ 1 jl 2 

; 46 1 2 4 3 

| “Oi pe de gives? > otra et wort uonaa ds 
~ 0 1 2 3 4 } 5 

. Give two other names for each fractional number. 

adi hide due oneal» eodiomeehhe ohgasnor M8 


a2D 


. Write a fraction for each of 


. Give the correct sign (=, ) for each |). 


a Zlib sail 8 Eilts 


a ih: p25 ih 28 F 36llllh 


. Give the missing numerator or denominator. 


ee 
Be =i Dé=15 F 16 = 100 
. Give the correct sign (< or >) for each |). 
a 4 il 3 c ala e 3 lll? 
8 } ia D iollh 20 F aillhe 





o Pills 

H > lll 3 
o 3 ills 
H é il 3 


. In each exercise, list the numbers in order from smallest to largest. 


. Each whole number is also a fractional number. Some fractional 
numbers are whole numbers. Give the whole number for each 


of the following fractional numbers. 


12 28 56 
A 3 DG G 3 
25) 14 80 
BS E 7 H 10 
16 36 40 
seal BAY Seals 


the following whole numbers. 
A 2 Clo E 4 a25 
B 1 p O F 6 H 7 





> 





. A List the multiples of 4 c List the common multiples 





(less than 50). of 6 and 4. 
B List the multiples of 6 p What is the least common 
(less than 50). multiple of 6 and 4 ? 
Find the least common multiple of the two numbers given. 
A 3,4 B 6,9 c 5,3 p 3,8 E 12,20 
Solve the equations. 
A 42=n+8  € 352=n+ 50+ 2 1 8+=8=n 
Bp 100—49=nF 486 = 400+n+6 JI 93ux OS 
c 720=n x 9046 974 = (n x 100) + (7x 10) +4 «x 17x1=)9n 
p 2/0=3=n u 6037 = (6x nm) +3047 .0+9=n 
Find the sum, difference, product, and quotient. 
aA 9659 B 683 c 8002 p 63)3030 
+7838 x 246 — 4526 
Use your protractor to find the degree measure of each angle. 


6 


a What is the area of rectangle ABCD ? 


Bp What fraction of the rectangular 4 
region is shaded pink ? 
c What is the area of the pink region ? D 











The Panama Canal is a waterway that crosses Central America to connect 
the Atlantic and Pacific oceans. Before it was completed in 1914, a ship 
sailing from Montreal to Vancouver had to travel about 24 640 kilometres. 
After 1914, the distance was cut to 12 160 kilometres. 





[a] The Panama Canal is about 80 kilometres long. 

Average time for passing through is about 7 hours. 

[c] 1962 —10 866 commercial vessels passed through. 
1969—14 606 commercial vessels passed through. 


1. How many kilometres are saved by passing through the canal 
between Montreal and Vancouver ? 


2. |f aship makes 6 round trips from Montreal to Vancouver, 
how many kilometres does the canal save the ship ? 


3. How many more ships went through the canal in 1969 than in 1962 ? 


4. |f the average amount of cargo carried by each ship in 1969 was 
7000 tonnes, what was the total tonnage carried by the ships ? 


* 5. About what is the average speed (kilometres per hour) of a ship 
moving through the canal ? 
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11 Addition and Subtraction 


Fractional Numbers 


Can fractional numbers be added and subtracted? 


Investigating the Ideas 


Think of a ruler with the brown strip as the unit. 


Can you use your strips to help you write 
some other equations about eighths ? 
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1. 


Discussing the Ideas 


Here is one subtraction equation related to the addition 


equation above. 


f—4=3 Can you find another one ? 


Give some subtraction equations related to some of the 
addition equations you found with your strips. 


. Do you know a rule for adding and subtracting when the 


fractions have the same denominator ? 








Using the Ideas 


1. Write an equation for each number-line picture. 


B 
VOM 0 1 2 3 
3 5 





helt alas 
9 i 2 


ads oS 
2 2 


NIO 
wlo 


NI 
nN) 


2 


2. Find the sum and difference. The red arrows help you think 
about putting things together or taking them away. 





4 Sly Pees 2 

to tio =" ss K 0 darn J 
3. Find the sums and differences. 

agts Bas sa Gigs tre De 
6 5 10 ik ZL Wi nye 6 
BTt+7 E 30 — 20 “ieee aia Soo « doemae) 
15 9 he 2 3 0 ei fs 
© ido — 100 Pie 0 L 4 te L io + io 


Short Stories 


1. Diane ate ofthecookies. 4. Dennis painted 7 of the 


Paula ate 73 of them. What fence, while Craig painted 
fraction of the cookies 35, of it. What part of the 
were eaten ? fence did the boys paint ? 





5. Kurt mowed 3 of the yard in the 
morning and 2 in the afternoon. 


; : 
2. Mother had of apie left after Did he mow the whole yard ? 


we ate 4 of the pie. She started 


with what part of a pie ? 
6. Susan lives 3, km from 


3. Jack grew 4 cm while school. Carol lives only $ km 
Bob grew 3 cm. How away. How much farther 
much more did Jack grow ? does Susan live ? 
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» Let’s exp/ore sums and differences. 





Investigating the Ideas 






Can you use your strips 
to help you write some 
equations using these 


lowest-terms fractions 
for addends ? 








Discussing the Ideas 


1. Why do you think these soe) ie 
two sums arethesame? ™> 8 2 


2. Can you find another pair of fractions that have the same 
sum as4 + 4? 


00| > 
00/00 


3. Explain each example below and give the sum or difference. 


[a] To find} + 4, wethinks +5 =+ 


rs = i 


Te SB 8 ie. 


aan 
ae 
OO|N 
= 
— 
Rie 


0b, Bide 8 Fo SY Aboot, tabs Boor od 
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1. For each exercise, write an 


* 4, 


Using the Ideas | 


2. Find the sums and 


equation using fractions that differences. 


have the same denominator. 


a Tofind}+3, {,224%,...$ a Since4 =2and3 = 2 
we think [iil]. {3, 2 3% -. 3 we know that 3 +34 = a. 
sp Tofind?—2, {3,8 3,22,...$ B Since? = 3 and = 4, 
we think |filll . {3 i, 3 a4 ---} we know that? —-3= ce. 
Gelder? {2,2 came) ec esinces = and 4. —x5, 
we think |jill. {4, 8, 7, 16, - - 3 we know that2 + 1 = x. 
pv Tofind?—i, £2, 75,48 39...3 pb Since? = andi = 3, 
we think [jill . {4 8, 7, 16. - 3 we know that 2 — 7 = b. 


For each number-line picture, write 
an addition or subtraction equation. 


Give the numbers for a, 6, and c. 


a To find 4 
eB To find? 
c To find 4 


p To find 3 


id 
8: 
iy 
Ar 
a 
6. 
2 
37 


we think 2 
we think 4 


we think @ 


we think 33 — 


Ot Ot Olt 


1 


i fl 


AIN dig oon 


lo 
II 


NO 
<p 
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e@ Let's find sums and differences. 





Discussing the Ideas 
1. Foreach example below, give the missing number for the |||]. Then 
solve for n. Explain the steps used in finding the number for n. 

yy 7 


2 
6 


il 


4 





QT Selene sto = lll 
2. Study the following examples and give the missing numbers. 
Explain how the process of finding a difference is much 
the same as finding a sum. 








a ll &-& -ill 


3. For each part, make your own lists of equivalent fractions 
until you find two fractions with the same denominator, one 
for each fraction given. Then give the sum or difference. 


ad+h  d-h  chth ow dt+d eB a- 


of 
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Using the Ideas 


1. Copy each exercise (without the arrows) on your paper and 
give the fraction, in the order shown, for a, 6, and c. 





RNa erenc) Bo We ie aoe tert (a) 
10 tio fo 30 te > () 

i at ite ah > eC) 

Cantor ta) (0) 7. .}. —>(c) 

(a) + & = (b) 238 2 8 1.2} Sd) 

| (f) (e) 





2. Make your own lists of equivalent fractions until you find two 
with the same denominator. Then find the sum or difference. 








AY nal cy ow: eS: L son 
A 4+ io B 4 > oe (ay D > + io 
A phd 88 iW al 5 2 Sh ton Bl 
E 4 10 F cAwi lene G4ats H 4 10 
2 1 2 1 

» 2 He Kiics pe mM? 8 § Not 3 
1 1 1 1 il i) 

5) +76 + 3 aie ry) te 
f63) ala. 3 6 alt 83 
QO 100 P 50 Qa 2 R 5 s 3 T 100 
1 oe 1 ei Ua il 

ue +710 ie! 10 750 Tee 





| 





3. Copy each exercise on your paper and give the numbers 
for a and b. Then find the sum or cae Ey 
difference of the two numbers. 





ASHE Ne 24 Phe e449 
ey MeL ahs ote 
ets Goes ats 

Bd Bitvannn oe 
Yo yy , 4 
ripe, cab. rie 
i Ai2 oh oge24 15 — 15 
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® What is the least common 
denominator for two fractions? 


Discussing the Ideas 


1. 


2. 


ai 


Find each sum, a, B, and c. 





Do you think each sum you found is the sum of 3 and 3? 


Which of the additions would you be most likely to use 
to find? + 3? 


. The denominator 12 is the!east common denominator for? and 2. 


You can find the least common denominator for 3 and 2 without 
writing out the sets of equivalent fractions. 





Why would the least common denominator for } and 2 also be 12 ? 


A What is the least common multiple of 5 and 3 ? 
B What is the least common denominator for 4 and 4? 


. Give two fractions that have the denominator you found 


in exercise 58 and could be used to find the sum 4 + 3. 


Find the sum. t+4=n 





* 5. 


> 


iz) 


A 


Cc 


D 


Find the sums 
and differences. 


A =s 


Using the Ideas 


What is the least common multiple of 2 and 5 ? 
What is the least common denominator for 2 and 5 ? 





Give the numerators. 2= Hj = ll 


Findthesum. +73 =@4 —e Findthesum. 2+4=b5 
What is the least common multiple of 2 and 3 ? 

What is the least common denominator for 4 and 3 ? 

Give the numerators. 4=! 4=2 

Findthesum. 2+2=r —e Findthesum. 43+4=s 
What is the least common multiple of 8 and 4 ? 

What is the least common denominator for 3 and 4? 

Give the numerators. 2=% j=} 
Findthesum. 3+%=c —e Findthesum. 3+j4=d 


What is the least common multiple of 9 and 6 ? 
What is the least common denominator for § and 4 ? 


Give the numerators. % = 74 mM 


ool 


1 é = 
Find the difference. & —%=m 
4 
9 


Find the difference. §-—~=n 





1 al ) 1 
sid Get, 
sper ats 5) ie 
3 4 eS A 
omen? nthe 
5 4 8 4 
il, 2 2 ay 
a+, 3 J 53 
eset os pee 1 
3 2 Ka <6 
ieee a | oe 
Grae 10 6 
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®/s there a shortcut for adding and subtracting? 





Investigating the Ideas 


Study the flow chart for finding ? + 4. 





| <= 





— 
Ale BIW 


‘RR 











Discussing the Ideas 


Explain each step in the examples below. 
Then find the sum or difference. 
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Using the Ideas 


1. Find the least common multiple of the numbers shown in red. 
This is the least common denominator of the two fractions. 





bel: i ah SY oh ema 2e3 
A 23 ae E 2 2 G 4: 10 1 39 
ts a5 her" ‘Wet b whey 
BG@9 D746 F io4 H 50: 4 J 5 16 
2. Give the missing numerators. 
1 — ai 5 __Iil ee HN A AMT 1 Il ] al 
A. 3 = © “=io7 30 a hee a ee KRG = 160 
ent Dy ceil ar “il 3 — Ill ity oS Sill pa a iii 
Bao eee et ee fg ON ome 7 21° CUE CBO = too 
3. Find the sums and differences. 
2 2 
1 1 met ral ae ~~ i a 
+3 +4 3 4 10 4 ma 
3 3 Ba We. 3 3 
H 3 1 3 Some t 4K 10 L 3 M 4 N 4 
1 1 J i 1 2 os 
reg eo = a =o oy cS 
4. Find the sums and differences. 
1 dt pL WE a ib al Be poe tld Whe eS! 
Ao Seabet [in Sa Cle i ly SB Ree, LIM femoe? Is 
al 1 Lee 1 of he ue aul LOW aaa 2 OF 
Bgta Eta a = Hacked Poahi0 N to — 100 
2 ay Dy Sanita ath. at ee a EDs 1 SL wlth. 
C 3, 1-¢ Fo 3 6 (10 100 eh ieee © io + Too 


Short Stories 


Walked % km. Ran 4 km 


How far in all ? 


Nile 


First box: 4 full. 
Second box: } full. 
How much more is in 
the second box ? 


#5 centimetre of rain. 
Another 4 centimetre of 
rain. How much rain ? 





Joe ate 4 of the candy. Jim ate 
=a 3 of it. How much was left for Tom ? 





§ Jack's step: 4 metre. Sue’s step: 2 metre. 
a How much longer B How long are two 
is Jack's step ? | of Jack’s steps ? 
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® What are some other names for fractional numbers? 


Investigating the Ideas 


Cut out 4 slips of paper 
and label them like this. 





How many different number symbols 
can you make with these slips ? 





Examples: 





Discussing the Ideas 





Record your 
findings. 





1. Numerals such as 4% and 53 are called mixed numerals 
42 means 4 + §. Which of your numerals in the Investigation 


were mixed numerals ? 


2. Fractions such as 3 and 2 are names for whole numbers. 
What whole numbers do these numerals name ? 


3. Were any of your fraction symbols in the Investigation 


names for whole numbers ? 


4. Give the whole number for each set of equivalent fractions. 


A {2, gS 2, . 8 J Cc {10 20 2 
ett ¥ e. . } bt Siena 
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Using the Ideas 


Each of these fractions names a fractional number that you 
can think of as a whole number. Give the whole number 
for each fraction. 














Ate ereseecalo wm FY oc Pe itr i +o Ac on § 

i dl gg qa ngs ag De a an ee oe 
Each of these sums is a whole number. 

Give the whole number for each sum. 

Rees ot CAsuiemuays Tio NS a AS ised Bi 
eee go CRE ETE 
Give the correct mixed numeral for each sum. 
atdt+4 c¢1+24 £€ 44+% 6 544 134% «4 143 
pB3+4 p2+4 - +S wn P+) 5 Beye 2 B+ w 
Give the correct whole number for n. 

A1=3 ec 2=5 sp ene ek! qo. = 9 I == 8 
Bl =F Dig ae ee) ae H4=93 J — 


In each exercise, give the correct mixed numeral for n. 


a Since $= 2,weknow that 7? = 7.7 
Bp Since § = 3,weknowthat 4 = n.| 
c Since 2=1,weknowthat = rn. : 
p Since 42 = 5, we know that 4} = n. 
—E Since ¥ = 4, we know that } = n. 
F Since #2 = 3, we know that 22 = n.| 
« Since 48 = 6, we know that 7 = n. 
H Since 78 = 2, we know that $3 = n. 
1 Since +2 = 4, we know that /? = n. . 
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® Let’s change fractional number names. 


Discussing the Ideas 


1. Give the whole number for a. Then give the whole number for b. 
a 13=8 ne c bh =9+4—5} 
2 224+) ae PA p 64=3+4-— 63 


WIE NI> 
| 
Nid AID 


2. Study this flow chart: Mixed Numerals to Improper Fractions 





Any mixed Multiply whole pe repens Write the 
nuneral number by the ae fi sum over 
denominator. ; denominator. 
25 2x4=8 atlases ii i 


Now find improper fractions for the following mixed numerals. 
a 3s B 7) c 35 do 4; E 81 F 93 


3. Give the whole number for a and the whole number for Bb. 
Then write a mixed numeral for each improper fraction. 


= Il 


a $=84+4—> 3=b+3-— 35\ll p P=$t+5> P=b643>9= 
Answer: a=4, b=2,3=23 ¢ 18=$4+3—>18=64+3 >=] 


4. Study this flow chart: Improper Fractions to Mixed Numerals 


















Any 
improper 
fraction 


v 


Divide Use quotient 
numerator by as whole 
denominator. number part. 


v 









Write remainder 
over denominator. 









Nye IE 32 
5 _3R2 3 = 38 
yey, 
Now find mixed numerals for Mls eclleaeltle improper fractions. 
9 WS) 22 250 43 29 
AS Buty: 7 D i6 my i00 ‘> = @..-3 
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Using the Ideas 


1. Write an improper fraction for each mixed numeral. 
A 1§ B 3 cy 2: D lays +. Be! Ore AFi26g67b) 
nH 23 165 3s 1343 1« 44 . 72 m 625 wn 95 
2. Write a mixed numeral for each improper fraction. 
10 26 34 12 15 13 8 
A 3 B 3 Cc 10 pei E 4 ava 3 
5 2 27 16 11 115 264 
Wise vay. J 5 K 10 Li M 100 N 100 
Give your answer to each exercise as a mixed numeral. 





3. Janet and Rita walked to their grandfather's house. It took 
them 3? of an hour to get there and 4 hour to get back home. 
a How much time did they spend going both ways ? 
p If they spent 4 of an hour visiting, how long were they gone ? 


4. \f butter and margarine come in 4-kilogram sticks 
a How much would 10 sticks of butter weigh ? 
B How much would 17 sticks of butter weigh ? 


' 


5. a If acarraceis 14 
laps around a 7-km 
track, how many km 
long is the race ? 

B How many km long 
is a race that is 5 laps 
around a 3-km track ? 




















A boy spends 3 of his money 
6. One bunch of grapes in a store. Then he goes to 








another store and spends 5 
of what is left. After that 
he has 24 cents. With how 
much did he start ? 


weighs 3 of a kilogram. 
Add another, and the 
scale shows 13 kg. 
How much does the 
second bunch weigh ? 
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® Can the basic principles 
be used for fractional numbers? 
Investigating the Ideas 


How long (in purple units) will the ‘‘train” be 
if you place these strips end-to-end ? 


1 





How many addition equations can you write 
by using all the strips above ? 





Discussing the Ideas 
1. Does the length of your train depend upon the order 
in which you place your strips ? 


2. What basic principle does this equation show ? 
Sg 8 ts 
3. What principle does this equation show ? 
(b+) += b+ (b+ H) 
4. Can you state a principle illustrated by this equation ? 
ori Or 5 | 

5. Explain the steps in each example. Give the sum. c 4) 43 

a 2,4 13= (2+1) + (44+3) =3+ 75 ill ah eae 

B444+14=(44+1)+($+24) =54+4=illl 
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Using the Ideas 


1. Copy each exercise and give the numbers for a, 6, and c. 
aA 14+ 5% = (a+ 6)+ (+5) =6+49=Cc 
p 55+ 3;= (5+ a4) + (4+ 6) =8+ c= 8} 
ce 66+1% = (641) + (@t+%) =b+H=ce 


2. Copy and complete each exercise. 
































A 23= 28 Bp 8} = 84 c 2) = 21 
Barges SELL ea lov +5} = 5i 
le ily in 
p33 = 3% E 53 = 594 Foss 40> 
+93 = 9% +73 = 724 +14 = 18 
a lig wl 
3. Find the sums. 
ReeO pie Oome cemit pp! 540 Sth e wSh je «62 
41% +3 +59 +42; +73 +4; “ee 
BH’. Dip nS Oy5 Lv 
+3% +15 +8 





x 4. Solve the equations. 
a 344+ 53=9+n 
B 62+ 723=14+n 
c 984+ 74=n+} 
p 34+12=5+n 
Ee 92+ 7, =n+% 


F 155+292=454+n 
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Changing Numerals 


1. Give the missing numerators. 


—_— 








5 _ 3 era tien eee indo 
AS eadtca e 9=5+4 ei eek M to = 10 t 10 
B 8 yt Pane Dinka 3 AEF E oy Meas gate 

if 4 Il aes, 1 Ul Gres lil 16% 10 Il 
cq=at4 Giger do + 10 <i K\ a onder © 16 = 10 + i6 

es [2m 10 Il 1D aN 120 _ 100 | lll 
pe=2+6 Hei ig is Le=e+s P 100 = 100 + i00 

2. Give the missing numerators. 

a f=1+1 pe Me 14H 1 B=14+7 mM 3?=1+4 
pi¥w=1+ 7 rF $=1+4 y $=14+4 n 3=1+% 
c 2=1+} o §=1+' kK 2=1+3 o ¥=1+9 
Diode elects H €=1+# . 2=1+% p2=1+4 


BE 


3. Solve the equations. (All fractions should be in lowest terms.) 
a 32=4+n - 48=54+n x 22=n+% pep 33f=n+ 3 
Bp 58$=n+2 6 162=n+4 1 22=24n 0 4146 =4240n 
c 78 =8+n un i=840n 
p9¥=n+ 3 1 88=9+nN 
e 153=16+n vy 388=4+4n 


I 


old, 


4. Solve the equations. (All fractions 
should be in lowest terms.) 


aAz=1+a rF 758=76+a 





Bp 22=a+i oe 563=57+a 
c 44$=5+a un 83}=84+a 
p 28=a+3 1 9G=97 +a 
Ee 58=6+a 5 383 =39+a 





Adding and Renaming 


1. Give each sum in simplest form. 




















anon gs Bp 72= 733 c 44= 43 
ae +98 = 94 $25 = 23 
2 = Ill 1633 = Ill 8 = 72 = Il 
2. Find the sums. Use mixed numerals for your answers. 
A § Ble chins D 10 10 F 4 s > 
22 BE 7 2500) eo As ee 
3. Find the sums. Use mixed numerals for your answers. 
aA 73 B 62 c 4h p 6% e 19% F 2s a6 
+ 8§ “POs + 83 +73 +2; +83 
Ca BES Hea esos, yg S78) i K ) 86% E92 
+26} +374 +612 +843 +254 + 883 
4. Find the sums. Use mixed numerals for your answers. 
aA 52 B 83 c 92 p I 3m een 4 fa 6, 
+64 +716 + 218 +62 + 83 +28 


Short Stories 
Normal body temperature: 37 °C. 


Live 14, km from school. Caught the flu: up 15 C°. 
Walked both ways. What was the temperature ? 
Walked how far ? Height in June: 1244 cm. | 





Music lesson: 4 hour. How tall in September ? 


Pork chops: 23 kilograms. 
Hamburger: 33 kilograms. 
How much is total weight ? 


= Homework: 5 hour. 
How long for both ? 


4 \ 

| 4 

% } 

\ 
BB : 


‘o Recipe: Need 1,4 litres milk. Double batch. How much milk for both ? 
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Subtracting with Renaming 


1. Some of the numerators are covered by screens. 


Copy each exercise on your paper and give the missing numerators. 














p 7i= 73 = 64 F /i= 7t = GE y 2) =i! =11 
¢ 3h = 33 = 2 eg =e, 7, K 53 = 50= 4i 
p5—53- 43 H f= 15 = 45 1 = 38-2) 
Study these examples. 
[A] 7h= 7h = 63 [B] 43 = 43 = 32 
= 24 = 24 = 2 ala = te =e 
4, 24 = 28 
2. Copy and complete each exercise. 
a 63 = 67 = Dll p /4=7% = 6 c 4 = 4 = |4 
-=1=1 -1)= 16-1 = 23 = 23 = ii 
ai Bit iy 


3. Find the differences. Give the differences in lowest terms. 











A i B 9¢ Cc 85 D 7 E 19% F 28% 
— 2) On ofa — 65 me ele 

Hy b4S 1 Bi kK 9% 12 132 jm 853 
372 5 — 7 24 7. 68 — 613 

o 9h. ep 193: %q SOL ne 83" 5.612 4 Boe 
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Gc 26 
—174 

n 84; 
—37 

u 93 
— 39% 








Short Stories 





63 km going. 
9/5 km returning a 
? 
Nettcandies20-crm. different way. How far : 
Burns 2; centimetres. 
How ong now ? Normal body temperature: 37 °C. 
| Caught the flu: 392°C. 
Average yearly rainfall: 353 cm. y aR wigs vate mieny 
This year: 293 cm. How much ANGE S G0 Cy e RONaayt 


is this below average ? 


B Jim: 34% kg. Joe: 363 kg. 

\@ On the scales together. How many kg ? 
Recipe A: 12 litres milk. Recipe B: ? litre milk. 

A How much more milk Bb How much milk is 

for A than for B ? needed for both recipes ? 





? 15 pies for the party. Eat 122 of the pies. How much pie is left ? 


Triangular area: 173 units. Number-line point A: 7. 
Rectangular area: 152 units. Point B is 33 units to the 
a How much smaller is right of A. Where is B ? 


the rectangle ? 
sp What is the total area of 
the two figures together ? 


(h(a) 5x5 dozen eggs. 
B\. 953 dozen eggs. 

How many dozen eggs ? 
l l Flight time: 53 hours. How long for two such trips ? 





1 One box of Brand X: 3763 grams. One box of Brand Y: 


3483 grams. How much more does a box of Brand X weigh 
than a box of Brand Y ? 


A B 


* Give the A3 
perimeter for "4 


each figure. 


122 
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® How can you use fractional 
numbers in measurement? 


Investigating the Ideas 


Using ruler a, the 
length of the pencil iS [A] | a eke 
closer to 7 centimetres 

than to 6 centimetres. [B] 
The length of the pencil 

to the nearest centimetre 

is 7 centimetres. [e]] 
Using ruler s, the length 
of the pencil to the nearest half centimetre is still 7 centimetres. 

What does ruler c show ? : 





Can you measure some objects and record their lengths 
to the nearest cm, nearest 5 cm, and nearest ;4 cm ? 





Discussing the Ideas 


1. Use ruler p to explain 
how to find the length 
of the bar to the nearest 
half centimetre. 


2. Use ruler e& to find 
the length of the bar to the nearest tenth of a centimetre. 





3. Give the length of each object, according to the directions. 
A nearest centimetre B nearest 5 centimetre c nearest j, centimetre 
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4 te 





2. 


<e 


4. 


Using the Ideas 


Give the length of each object according to the directions. 
A nearest 43cm B nearest } cm c nearest j5 cm 





Find the length of the segment to the nearest 5 centimetre. 


UM a ee ee B 


a Draw a segment that is as long as 2a and 28 together. 
B What is the sum of their lengths to the nearest ;, centimetre ? 


Draw segments of the following lengths. 
A 2s Cin) See Healey E iacm G 
B 75cm p 6cm F 45cm H 


Use the segments 
in exercise 4. 
Find the sums 
and differences 
of each pair 

of lengths. 

A and C 

B BandG 

c CandF 

p FandH 


> 


Tell which is longer. 
a 3cm,;cem 

B 7~gcm,4cm 

¢ 14cm; 15.cm 

pd cm, 2cm 














1. Write the addition or subtraction equation suggested by 


each number-line picture. 








© 
Ol 
We 
Nie 
QIN 
(o>) (6) 

= 





2. Give the correct whole number for each exercise. 


a 3 Bp i2 c 1 


3. Solve the equations. 


2 3 
pDet+é E Ae 
cn+$=4$§ p 54=5+0n 


4. Find the sums and differences. Give your answers in lowest terms. 








Sle ole 


5 3 5 
E 3 F 4 G 6 

1 meal nel 

eae SuZ2e a: 

oF Sh </ peers” 
J 26 + 26 K 36 — 20 
Ame = 1 £) it 
N57 3 O ip +4 


5. Find the sums and differences. Give your answers in lowest terms. 


A2+ 3=n B3+n=33 
Adixé B 3 c D 
+5 nek +16 

H 10 + io Pa sae 
Lat) men] 

aA 7h B 8 GC si 
+34 —48 +93 

> 154 ese r 58h 
— 8% + 9% —122 


% 6. Give the perimeter. 
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The table shows the symbols for 
the planets and the speed at which 
some of the planets go around the 
sun. The picture above shows the PSL Cury 
orbital paths of some of the planets oe 


around the sun. The sun is much 
larger than any of the planets. If you 
think of Jupiter, the largest planet, Jupiter 
as being the size of a pea, then the Saturn 
sun would be about the size of a Uranus 
softball and Earth would be only Neptune 
a tiny speck. Pluto 


1. 





. 
Orbital Soeeds of the Planets 


Earth 


Mars 





About how many kilometres per second faster Is: 
a Marsthan Saturn? c Marsthan Jupiter? e& Uranus than Neptune ? 
p Venusthan Earth? pv Saturnthan Uranus? fF Jupiterthan Neptune ? 


Mercury is about 403 kilometres per second faster than Uranus. 
About what is the orbital speed of Mercury ? 


The moon orbits Earth at about 12 kilometres per second. 
The speed of Pluto is about 32 kilometres per second more than that. | 
About what is the orbital speed of Pluto ? 


Manned satellites orbit Earth at about 27 200 kilometres per hour, 
or 23, kilometres per second faster than Neptune orbits the sun. 
About what is the speed of these satellites in kilometres per second ? 
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. For the numeral 96 321 587, tell which digit is in each of these places. 
A thousands’ c hundred thousands’ E millions’ 
B ten millions’ pb ten thousands’ F hundreds’ 


. Copy each sentence. Give the missing words and numbers. 
A The 3 inthe _ ? __ place means 3 x |ll. 


6 709 483 875 B The9 inthe __?__ place means 9 x ||. 


c The 6inthe _?__ place means 6 x |llll. 


. Give the correct sign (<, =, >) for each |. 
a 53 680 lll) 50 000 + 3000 + 500 + 80 
p 657 009 lll) 600 000 + 50 000 + 7000 + 90 


. Each book costs $2.49. Bought 6 books. Paid how much for books ? 


. Think about the function - Eoycronm ales Function Rule 
machine and complete \ (2x nm) +8 (nx n)—n 
these tables. 


. Solve each equation. 





le fee a ges yot 
A %i0 > 100 D i0 = 1000 
eS gtk aM. ble 2 ens 
B i0 = 100 E 100 — 1000 
Gin24 ANG | Ss mace 
C 10 = 100 F 100 — 1000 


nd the length (to the nearest centimetre) of each segment. 
B 


D 





Fi 
A 
& 
Be im 
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Africa YY 
North America °° 
South America %% 
Europe XXXXXX* N 
Asia PRPLLLRLLLLKKKLLRLLT—- 


Each 4 represents 100 million people. 








This pictograph shows the population of five of the seven large 
blocks of land (continents) on the earth's surface. Antarctica is the 
only continent that is not populated. The population of Australia 
and the islands of the Pacific Ocean (Oceania) is about nineteen 
million and is too small to show on the pictograph. 


1. 


* 5. 


List the continents given in the pictograph. Beside each 


continent give the approximate population. 


in Asia as in North America. 


. The total population of the world 


was about three billion six hundred 
thirty-two million people in 1970. 
Write the numeral for this population. 


The approximate area (in square kilometres) 
of each continent is given in the table. 

Let the symbol a represent 1 million 
square kilometres and make a pictograph 
that shows the sizes of the continents. 


ORDER 


N. America 


S. America 
Europe 


Asia 


Africa 
Australia 
Antarctica 


. Use the pictograph to tell how many times as many people live 


. Use the pictograph to tell how many more people live in Asia 
than on the other four continents combined. 


24 500 000. 


17 800 000 
10 500 000 
44 600 000 
30 300 000 

7 700 000 
13 300 000 
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12 Decimals 





@ What is a decimal numeral? 


Investigating the Ideas 


Each output from function machine a 
becomes an input for function machine B. 














a 
Wey VV OY Wey) SOY 8 
Te[é][i[ ala) 7A [558 [18 26 





Can you figure out how these two function machines work ? 
Show you know by giving output s for each of these 
inputsfora. 2 #2, 34, 44 $, 624, 72 





Discussing the Ideas 


1. Explain each function rule in the Investigation. 


2. Study the table and give the missing decimals. 


a tens, 3 ones, 938 9 twenty-three 
y| and 8 tenths a and eight tenths 


ous: 
1 ten, 8 ones, rs eighteen and 


1 and 2 one and two 
tenths tenths 


seven tenths 

















Using the Ideas 


1. For each exercise, give the correct mixed numeral 
and the correct decimal. 


A For 8 tens, 3 ones, and 6 tenths, we write |llll or lll. 
Answer: 83%, 83.6 

For 1 ten, 2 ones, and 5 tenths, we write ||ll|| or |i. 
For 3 tens, O ones, and 7 tenths, we write ||| or |i. 


50 Oo B®. 


For 9 tens, 7 ones, and 1 tenth, we write ||lll| or lil. 
For 8 tens, 3 ones, and 9 tenths, we write || or |i. 
F For 1 ten, 4 ones, and 3 tenths, we write ||| or ||lll. 


c For 5tens, 1 one, and 8 tenths, we write ||| or ||. 
H For 6 tens, 2 ones, and 4 tenths, we write |ll| or ||. 


2. Copy each exercise and give the missing numerator 
or denominator. 


a6.8=6+ 7% Deo 25-7 1G qe 22> 245" 
B175=17+ i eE 746 = 74+ & H3.7=3+ 7% 
@ ASA, F18.1 = 18.475 1 37.4= 37+ 


3. Give the correct decimal for each sum. 


A7T+ % p 664+ 4 6 534+% 
B 23 + 15 E1+% 1 60+ % 
c 80 + i F 237+4 1 484 % 


* 4. Give the missing numerator and then give the decimal 
for the sum n. 


a4+4=44+4=n cE 36+2=364+ =n 
B6+24=6+74=n F 126+4=126+}=n 
ec 234+4=23+ =n « 74+2=74+ =n 
pd 10+2=10+74=n H 814+24=81+7=n 
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© How can we read and write decimals? 


Discussing the Ideas 


1. Study the decimal for 9876 + 4 + 735 + zo. Then give 
the missing word and number in each exercise that follows. 


‘Thousands Hundreds Tens Ones Tenths Hundredths Thousandths 
sie ee es ae 


The 4 in the tenths’ place means #%. 
The 3 in the hundredths’ place means gg. 
The 2 in the babe aad place means zu. 


A 28.45: The 2 in the __? __ place means ||ill. 
B 28.45: The 4 in the _ ! __ place means |||. 
c 531.64: The5dinthe _? __ place means |llll. 
p 531.64: The4inthe _?__ place means |||. 
E 2876.354: The 2 in the __? _ place means |||. 
F 2876.354: The 4 in the __? _ place means ||ll|. 
g 5.04: The 4 in the __? __ place means |||. 
H 26.008: The 8inthe _? _ place means |llll. 
_U3oe0: The 2 in the __? __ place means |lll|. 
J 0.605: The 5in the __ ? __ place means ||lll. 


2. Study examples a and B below. Then give the missing 
numerator in each exercise. 


A] 825=8+ + 1h = 8 + ih + tho = 8 


We read “eight and twenty-five hundredths” for 8.25. 


We read “eight and three hundred ninety-six thousandths”’ 
for 8.396. 

A 7.36=74+3+H%=7+ 7 + rho = 7H 
B2.94=2+34+75=2+41+b=24 


3. Read each decimal in question 1 of the Discussion. 
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* 4. 


Using the Ideas 


. Copy each exercise on your paper and give the missing numerator. 


a 8.6 = 814 e 20.7 = 2044 1 15.04 = 15,4 
B 7.9 = 74, r 56.8 = 5644 3 9.07 = 9; 
c 0.4 = |! c 17.6 = 174, K 1,007 = 17245 
> 0.05 = 34 H 156.4 = 1564) L 0.008 = x2, 


. Write each fractional number as in the examples. 


Exampiet: 13.20 = "1 3 8 

Example 2: 4.725=4+4+54+315+4+ i250 

A(ogsress.62 - 1° 7.81 m 926.4 a 76.8 vu 43.4 
ees te eGo si O12. Nn 92 64s np /.68% v2 ASO4 
DDI nsG 32 ne eodo.,. 0 9-264... 5 0.768 .wi4- 304 
314 u7/3.2 1 70.84 =p 9.064 1 0.076 x 4.004 


50 Oo BD > 


. Give the correct decimal for each sum. 


AT +45 H 6+%+ 160+ woo o 7 + ida 

BJ +%+ 16 1 84+ 64+ +0 er 44+5+ wo 

Cee acts ann nib ayn ae OetgiCol plone. 2,200.4) t 

p3+3 K 8 + io. i000 rk 76+ 3 + to 

BE ay Sina EO ay too tong (8227 4-45 + G60 Picco 

F 3+%+i0t+ic00 M8 +i Tt 7+ aco + i000 
u7+35+ 10 


6 6+5+%55 N 9 +760 


Give a decimal for each sum. 


Mame oe 6 7 
A to + too t+ i000 + To.000 








B io + 180 + qo000 + T0000 y Ff 

1 
c 100 000 + ipo.c00 - | Write a fraction for 0. (000001. . 
D 1000 + x55 + Loca = a —— 
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® Can we think of decimals in the 
same way we think of fractions? 





Investigating the Ideas 


Cut out 4 slips of paper 
and label them like this. , 


Using all your slips, how many decimals 


Record your 


can you form, if the decimal point is 
decimals. 


always between two digits ? 











Discussing the Ideas 


1. a Which of your decimals represent numbers greater than 1 ? 
sB Which are less than 1 ? 
c Can you match any of your decimals with these numbers ? 
23, 54, 25, 504 


2. For each pair, tell which is greater. 
A 25.0 or 2.50 c 25.0 or 52.0 E 0.052 0r0.025 
B 25.0 or 5.20 p 0.0520r0.52 F 52.0 or 50.2 


3. a Solve the equation: $= ° «An 


6 + 
B What numeral should go 0] A D 5] 
+ = 
on the blank slip ? A A Gall 
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Using the Ideas 


1. Give the correct sign (<, =, or >) for each lf. 














a 75.6 ih 75.3 e 53.2 ill) 52.9 1 6.231 lp 6.232 

8 84.6 jj 84.9 F 8.75 ill 8.76 5 6.451 jl) 6.351 

c 67.2 iii 68.2 c 8.74 ll) 8.64 K 7.213 ip 6.987 

> 61.6 lll) 62.1 H 3.05 ji) 3.04 t 5.607 [i 5.617 

2. Find the sums and differences. 

aS-S=n 8 Ht+H=n cc BtBen vo B+B=n 
06-03=m 024+05=m 0.23+034=m 0.15+063=m 

c MMM Btib=n 6 Modan w Rtn 
0.25-015=m 038+0.15=m 037-019=m  0.56+0.24= 


ee Oo Fee ee Kt O16 ae 10 2 
a Or S02 +76 +0.42 —y5 —0.26 








m ~@ O29n 78 O58 0 #% O027Pp. 3%. 0.50 
Serpe seem igye Oe Oi se yg EOL te 0.3.2 














3. In each exercise, copy the first equation and give the missing 
numerators. Then give the correct decimal for the sum 
in the second equation. 


Lous ae Perel Oem lll 
A jotio=tot+tio=1+ 10 
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® Let’s add and subtract using decimals. 





Investigating the Ideas 


Marty was usually a 
careful mathematics 
student. Buton this 
paper she missed every 
answer because she 
forgot all of the decimal 
points. 





Can you copy Marty's problems and 
correct them for her ? Be careful ! 





Discussing the Ideas 


Explain each step in the two examples. 
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Using the Ideas 


1. Each example is worked re AS: p!63 69 c 0.632 

















correctly except for +8.9 +1.54 + 0.819 
the decimal point. 165 S523 T4517 
Copy the answers and 

place the decimal point p 5.1 e 0.62 Fo 32206 
correctly in each sum peu —0.43 B2eho 
or difference. 34 19 487 


2. Find the sums. 
PT cs! Bp 0.927 c 62.8 p 9.762 Ee 04.35 





6,75 +0.846 +65.4 + 8.431 +74.69 
F 72.80 c 8.346 H 92.6 1 600.4 Se 2200 
+97.54 ie TST ess, aatOo. / +34.71 
Kk 87.4 L 64.3 m 52.74 AY got 0 oP 25-9 
65.2 2.74 6.5 efO:632 51264 39M 
OSs) + 84.5 + 23.88 p 9.642 + 376 + 84.75 





3. Find the differences. Check each of your answers by addition. 


A exo: Bia2iS c 8.6 p '.0;92 e 0.83 
42.8 —0.9 —1.9 —0.65 —0.26 
FheOe/ irs car6/82 
—0.09 —0.63 











2729 





ys 741 Ie 20:05 
=5.07 —2.9 





B inc: OF m 0.930 
—1.58 —0.307 





7.064 o 7.602 
—1.255 —0.009 
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® Let’s solve some decimal problems. 





Investigating the Ideas 


Jan Jones kept a record of the number of litres and 
the cost of the gasoline she used in her car in one week. 
















Can you write and solve one addition and 


one subtraction problem from the chart ? 








Discussing the Ideas 


1. Explain how decimals are used in symbols for money, 
such as $7.54. 


2. What are some other uses of decimals ? 


3. Give the missing amounts and explain your answers. 
a Since 6.59+ 8.23=14.82, we know that $6.59 and $8.23 is ||. 
B Since 3.65+6.25=9.90, we know that $3.65 and $6.25 is ||. 
c Since 4.87+4+ 7.38=12.25, we know that $4.87 and $7.38 is ||lll. 
p Since 5.95—3.49=2.46, we know that $5.95 less $3.49 is |. 
E Since 10.00— 6.98 =3.02, we know that $10.00 less $6.98 is |||. 
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. Find the total amounts. 


a $8.53 
4.27 


B $0.96 
4.34 


a $9.67 
4.83 


B $6.75 
0.86 


. Agasoline pump shows 

these amounts after 9.3 

litres of gasoline have 

been put into a gas tank. 

L +} so) 
Dollars Litres 

A After 0.9 of a litre more 
goes into the tank, how 
many litres will the 
pump show ? 

B If gasoline costs $0.14 per 
litre, how much will it 
cost to fill the tank with 
10 litres ? 


. The picture shows the 
odometer reading before 
and after a trip. How many 
kilometres were travelled ? 


_ (s(s(4(6 (8 


. Alitre of pure water weighs 
1 kilogram. A litre of 
gasoline weighs about 






0.62 kilograms. Which weighs 


more ? How much more ? 
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Using the Ideas 








. Find the difference in the amounts. 


c $10.90 p $34.59 
is) Sie 86.79 
c $10.00 p $50.00 
3.07 46.72 





6. Oil is lighter than water 
but heavier than gasoline. 


A litre of oil weighs 

about 0.81 kg. 

A How much more is the. 
weight of a litre of water 
than a litre of oil ? 

B How much more is the 
weight of a litre of oil 
than a litre of gasoline ? 

c By how much does a 
litre of water, a litre of 
oil, and a litre of gasoline 
increase the weight of 
a car ? 


Mrs. Gomez spent $2.75 on 
fresh fruits and vegetables, 
$7.58 on meat, and $9.24 on 
other items. How much 
discount did she get ? 


The store gives ) 
~1/10¢ discount = 


_ purchase. é re 1 bi iy, 








® How are decimals and metric units related? 





Investigating the Ideas 


Study this diagram. 


1 metre (m) , 
1 decimetre, (dm)it=sse5 a Sa | 





1 centimetre (cm) 1 millimetre (mm) 


How many of these measurements can you find ? 
a Your height in metres. 
B The length of your shoe in decimetres. 


c The length and width of your mathematics book 
in centimetres. 
p The thickness of your pencil in millimetres. 





Discussing the Ideas 


1. Janet found that her height was 147 centimetres. How could 
Janet write a decimal that would give her height in metres ? 


2. Use the diagram above to help you give the missing numbers. 






A 1 metre is lil cm. p 1 centimetre is ||| mm. 
B 1 decimetre is lll cm. E 1 decimetre is [lll mm. 
c 1 metre is lll dm. F 1 metre is || mm. 
3. A metre is one ten millionth . North Pole 
of the distance from the Si 
North Pole to the equator. 0 000 000 
a About how many metres is it metres 


from the North Pole to the 
South Pole ? 
s About how many metres is it all the way around 
the world ? 
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* 5. 


. Give the missing fractions. 


. Give the correct decimal 


Using the Ideas 


A 1 dmis ||| of a metre. 
B 1cmis ||| of a metre. 
c 1mmis|ll| of a metre. 


for each exercise. 


a m= lll metre hea - oS 
Answer: 0.1 Ellen spent half her money at 

B 1dm = || metre _ the drug store. She then spent 

c yism= jl metre __ half of what was left at the © 

p 1cm = |ill metre candy store. 

E i059 M= ||| metre 1. What fractional part of her — 

F 1mm = (ili metre : money has she spent ? — 

G 79M = ||| metre 2. If she has 20¢ left, how 

u 25cm = |illl metre much did she start with ? 





. Give the missing numbers. 


A 0.001 metre ='lill millimetre p 0.007 metre ='lll millimetre 
B 0.01 metre ='llllcentimetre E 0.06 metre ='llicentimetre 
c 0.1 metre =\lli decimetre F O.8 metre =Il|decimetre 


. Study the example. Then copy the sentences on your paper 


and give the missing numbers. 
Example: 6.254 m = 6 m,2 dm, 5 cm, and 4 mm 


aA 7.834 m = |lii m, lllll dm, lll cm, and |lll| mm 
B 8.203 m = |llll m, |llll dm, |llll cm, and |lll| mm 
c 9.640 m = |i m, lll dm, Ill cm, and |[lll mm 
p 7.023 m = lll m, lllll dm, |llll cm, and |Ill| mm 


Find the totals so the number of millimetres, centimetres, 

and decimetres is less than 10. 

A 2m5dm1cm8&mm Bn 6m/7dm9¥cm4mm 
4m7dm2cm6mm 4m4dm8&cm7mm 


DES 











* 7. 


* 8. 


. Copy each exercise and give the missing numerators. 


a 6.79=64+ 444 c 9.263 =9 + 14+ ho + acho 
Bp 8.07 = 8+ 19 + 00 p 8.407 = 8 + 16 + i000 
. Give the correct decimal for each sum. 
aA24+3+ i6 ¢ 1+ 45 ico + ico eE 184+ 8+ 75+ wo 
Bp 75+ 45 + 160 D fo + 10 + 000 F 18+ 3+ i200 


. Give the fraction suggested by each decimal. 


A 0.7 B 0.07 c 0.007 p 0.06 eE 0.76 F 0.076 


. Give a mixed numeral for each decimal. Use 10, 100, or 1000 


for your denominators. 


a 17.6 B 38.23 c 29.07 p 6.124 E 18.062 
. Give the correct sign (<, =, >) foreach il. 

a 7.8 lp 7.7 > 0.67 ||) 0.68 c 0.832 |i 8.30 

p 6.4 ii||l) 6.40 E 8.32 lll) 8.30 H 832 lll 840 

c 0.32 | 3:2. RECo.2 li 8.40 1 0.005 lh 0.05 


. Find the sums and differences. 


aA. 6.4 B 9.2 c 27.5 p 35.6 Eton Ach F 0.83 
+8.7 +275 —9,.2 +8.92 — 26.7 +0.969 








Gc 5345. 2Sr/e oo 00 
H 0.586 + 4.9 + 23.64 
1 8.64 + 39.5 + 0.807 


Give a decimal for each fraction. 


1 1 fa ul 
A 5 Bi Cz Di 


Give the lowest-terms 
fraction for 0.750. 


264 








Land, Sea, and Air 


The chart below shows how North 
America’s land area and coastline 


is divided among 10 countries. 
1. Canada and the United States 


make up what part of North 
America’s land area ? 


. If Mexico's land area is added 
to that of the U.S. and Canada, what part remains ? 


. What part of North America’s coastline do the 9 countries other than 
Canada share ? 


. What part of North America’s coastline do El Salvador, Guatemala, 
and the Honduras have ? 





. Air surrounds us in a thin layer 
above the land and sea. Air is made up 
mostly of nitrogen and oxygen. The circle 
graph shows what part is nitrogen and 
what part is oxygen. 
A Nitrogen and oxygen together make 
up what part of the air ? 
B What part of the air is made up 
by other gases ? 


0.78 nitrogen 





0.21 oxygen 


\ —0.009 argon 
Other gases 


REGION AREA COASTLINE REGION AREA COASTLINE 
British Honduras — — Honduras 0.01 — 
Canada 0.45 0.73 Mexico 0.09 0.08 
Costa Rica _ 0.01 Nicaragua 0.01 0.01 
El Salvador — ~- Panama “= 0.02 
Guatemala 0.01 — United States 0.42 0.14 


“No entry means that this part of the whole is less than 0.01. 
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. Give a symbol for each figure. 





. Find the product, difference, and quotients. 


e 87)456 


SN 


A~w-5905 
— 1767 


B 3/6 
M2, 


c 7)36 574 p 65)3445 








Choose the point on the number line for the fractional number. 


a IRAE a oh ee 





a 4b. 2 Ss dee 


B {3,6 3) ie 3 





0 1a 2 De, Ca ot. & 
Mark true (T) or false (F) for each exercise. 
a z= 8 p 2>98 qe p< 3 yee’ um i2=3 
pi=2 Ey oy 4 H 34 =4 Kame N 3 ao 
EMR 8) 2 eT Pat Raeblibey heme 
. Find the sums and differences. 

ai+s c ¥-§ 8S o $+ i 
B 24+ 3 p 53 — 24 rF i-2 H 62 + 83 
Find the totals. Write the answer so that you have the greatest 
possible number of the larger unit. | 
a 6days12h B 24wk Qdays c /ah Oiler 

5 days 18h 8 wk 12 days 24 h 36 min 


aA A B c UR Sap ED 
———_e 


8 Gane 
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Each of the three airplanes would travel at the rate of 500 kilometres per 
hour if there were no wind. The airplane that has a 40-kilometre-per-hour 
head wind travels only 460 kilometres in one hour. The airplane that has 
a 40-kilometre-per-hour tail wind travels 540 kilometres in one hour. 


1. Give the distance that each plane Stead 
travels in one hour. without wind Head wind 


2. If an airplane travels 620 kilometres 
in one hour and would travel 580 
kilometres per hour if there were 
no wind, is there a head wind or 
a tail wind ? How fast is the wind ? 





3. Give the missing numbers 
in this chart. 


% 4. An airplane flies 600 km/h with 
no wind. If it flies 3 hour with no 
wind, then flies 2 hours with a 
50-km/h head wind, and finally 
flies 15 hours with a 20 km/h 
tail wind, how far does it fly ? 
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13 Geometry and Measurement |! 


® What are some basic space figures? 





Investigating the Ideas 


rectangular 
prism 


building 


Gn : cylinder 
tank Res 


sphere 


How many other physical objects that remind you 
of these space figures can you name ? 





Discussing the Ideas 


1. What simple name is often used for a 
A rectangular prism ? B sphere ? 


2. What are some physical 





objects that remind you “ 
of these space figures ? rectangular 
pyramid 


3. Can you describe some space figures that are different 
from any of the ones shown on this page ? 
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Using the Ideas 


1. Which space figure below is suggested by each of these 
physical objects ? 


A 












< RE 


truncated cone hemisphere square prism 


2. Acube has 8 vertices. Be 


a Which other figures have 8 vertices ? 
sp Give the number of vertices for each figure in this lesson. 


3. A triangular prism has 9 edges. 
Give the number of edges for each figure. 





4. A cylinder has 2 flat faces. Give the number 
of flat faces each figure has. 
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Let’s explore space relationships. 


For each space figure on the left, give the letter of the 
physical object which best reminds you of the figure. 


A line intersecting a plane 


3 segments from a point 








to a plane 

3. c 
A plane through a line 
on another plane 

4. D 
3 planes through 
a single point 

5, E 





Several planes 
through one line 
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Tell which picture best 
reminds you of the space ia 
figure that is described. 


1. Two lines in space that 
do not meet and that are & 
nat in one plane 


2. Four planes c 


3. Many lines in space, all - 
going in the same direction 


4. Two lines in one plane 
that do not cross 





5. Acircle touching a plane 
at one point 





6. A plane, a circle, a sphere, 
and a truncated cone 


7. Asphere on a plane 





eye 








® Can you make space figure models? 


Investigating the Ideas 


Can you trace the pattern above, cut it along 
the solid lines, and fold on the dotted lines 
to form a space figure ? 





Discussing the Ideas 


7. a What is the name of the space figure you made 
in the Investigation ? 
B How many vertices does your figure have ? 
c How many faces ? How many edges ? 


2. Which of the patterns below do you think would form 
a cube if cut out and folded ? 


1I ct 


3. How many faces, edges, and vertices 
does this triangular prism have ? 





VTi2 








Using the Ideas 


Trace the figures and make the space figures shown. 


Can you connect 8 triangles 
like those in the Investigation 
to make this regular octahedron ? 


2 of these S : [1] Sof these 
pentagons | _ rectangles 


3 Can you connect 12 pentagons 
like those in exercise 2 to make 
this regular dodecahedron ? 
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® Can you draw space figures? 





Investigating the Ideas 


Can you follow these directions and draw a 
larger picture of each of these space figures ? 





Draw asquarefor Drawthecorners Make “hidden” edges 


the “front” face. of a square for dotted. Make other 
the back face. edges solid. 
Rectangular Pyramid 


Draw a parallelogram, Mark the “top” |§Make “hidden” edges 
half solid, half dotted. vertex. dotted. Make other 
edges solid. 





Discussing the Ideas 


1. Suppose you hold a cube in your hand. 
a What is the greatest number 
of edges that could be . 
hidden from your view ? 
B What is the smallest number ? 







2. Could you hold a pyramid 
so that you can see all of 
its edges at once ? Explain. 
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Using the Ideas 


1. The front face of the rectangular 
prism shown here is named ADHE. B 
a Name all the other faces. 
B Name the edges. 
c Which faces are hidden ? 
p Which edges are hidden ? 











2. Follow the steps below and draw a triangular prism. 


NS 





Draw atriangle. Draw 3 parallel, Make hidden edges 
congruent segments. dotted. Make other 
SEGRE edges solid. 














3. Draw a triangular 
pyramid. Example 2 in the 
Investigation may help you. 





4. Draw a rectangular prism. 
Problem 1 above may help 
you. 


5. Draw a cylinder. 

















6. Pick out an object, such 
as a doghouse or a piano, 
and draw a picture of It. 
Be sure to include dotted 
lines to show hidden edges. 
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® Let's find the volume of a space figure. 


Investigating the Ideas 
Width 1 






Here are the only two 
different-shaped boxes 
(rectangular prisms) 
that can be made from 
4 cubes. pies 


Height 1 
Length 4 









How many different-shaped Height 1 
rectangular prisms can you Wicikie 
make with 12 cubes ? 





Discussing the Ideas 


1. The dimensions of a rectangular prism are its length, width, 
and height. What are the dimensions of each rectangular prism 
you found in the Investigation ? 


2. What would be the dimensions of a cube built from eight cubes ? 


3. We count cubes (cubic units) to find the volume of space 
figures. Suppose you have made these figures with cubes. 
How would you find the volume of each figure ? 





4 layers 





4. What are the dimensions of each figure in exercise 3 ? 
Can you figure out a shortcut for finding the volume of a 
rectangular prism if you know the dimensions of the prism ? 
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Using the Ideas 


1. Use the dimensions shown on each figure to find the volume. 


4m 


2. a Which holds more, the 
ice-cream carton or 
the box of cereal ? Suppose you used 


What is the difference ? 27 blocks to form 
a cube. You painted 





B A litre occupies about its faces orange. 
1000 cubic centimetres. | Then you took it apart. 
Does the gasoline can 1. How many of the 27 blocks 
in exercise 1 & hold would have 4 or more orange 
more or less than 9 faces ? just 3 orange faces ? 
litres? just 2 orange faces? just 1 


orange face ? no orange faces ? 
c Does the wood box 


hold more or less than . Can you answer these 
the L-shaped carton ? ee e a : 
What is the difference ? eee 


ETE 





® What I's the surface area of space figures? 





Investigating the Ideas 


Use a small box. Cut out 
pieces of graph paper to 
cover the entire surface 
of the box. 





Can you count how many square units 


it takes to cover the box ? 





Discussing the Ideas 


1. The number of square units it takes to ‘cover’ the surface 
of a space figure is called the surface area of the figure. 
What is the surface area of a 1-unit cube ? Why ? 


2. Suppose you use an inked stamper 
that prints a 1-unit square each 
time you press it against this box. 
a If the squares don't overlap, 
how many times will you have to 
stamp to cover the box completely ? 
sB What is the surface area of the box ? 





3. Can you figure out another way to find the surface area 
of the box in exercise 2 ? 


4. Can you make up a problem which could be solved by finding 
the surface area of an object ? 
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Using the Ideas 


The square centimetre a is the unit for these exercises. 


. 


2. Give the volume ae surface area of each figure. 


A 


1. Find the of each figure. 
A 















3. The volume of this figure is 6. 
The surface area is 22. Give the 
letter of a cube that you could 
remove so the volume would be 5 and 
the surface area would still be 22. 
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1. a Draw afigure like this. It is made 
of rectangles. The lengths and 
widths are shown on the drawing. 

sp What is the area of the figure ? 
Cut out the figure and fold on 
the dotted lines as shown below. 
Use cellophane tape to fasten 
the sides together. 








p What is the surface area of the figure ? 
E What is the volume of the figure ? 


2. Think about the rectangles that form the 
surface of a figure with the length, width, 
and height as shown. Find the surface 
area of this figure. 





3. Find the volume and surface area of each figure. 





How do volume and surface area compare? 
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4. Find the surface area of each figure. 


5 cm | 





* 5. Use the information given in the pictures to find the 
surface area of a cylinder that is constructed as shown. 
A circular region covers 


each end. The area of 
each region is about 7 


square units. ) 





* 6. The volume of this figure is 14. 
What is the surface area ? 





%* 7. Give the surface area of the tallest possible tower 
made of 100 cubic centimetres. 


* 8. The volume of this figure is 13. 
Is the surface area of the figure 
aA more than 8? B lessthan8? ~~ c equalto8? 
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© Let’s explore different points of view. 





Investigating the ideas 


Here are a front view, a top view, and a side view of a doghouse. 





Front view 


Top view Side view 









Can you draw the front, top, and side views of 


c LP oot 


a juice can? a2-holed brick ? a table ? 








Discussing the Ideas 


1. a Which objects above have front and side views 
that are the same ? 
B Which objects have side and front views 
that are both rectangles ? 


2. When do you think drawings of front, top, 
and side views might be used ? 


3. Can you describe objects with two views the same ? 
all three views the same ? 
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* 5. 


Using the Ideas 


Draw the top view of each of these figures. 


A B Cc 





Draw the side view of each of these. 


A 





Draw the front views of the figures in exercises 18, 
1c, 1p, 2a, 2B. 


Describe a figure with front and side views the same. 

Bp Describe a figure 
(different from a) 
with top and front 
views the same. 

c Describe a figure 
(different from a 
and s) with all 3 
views the same. 


Suppose each vertex 
Choose an object from | this cube has a 


your home or school number. Here is one 
way the cube can be 


(different from those , 

: ) : placed into this box. 
mentioned in this We call it Position 1234. 
lesson). Make accurate How many other positions 
drawings of the front, can you find ? 
side, and top views. 
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® Let's explore faces, vertices, and edges. 





Investigating the Ideas 


Study the figures in the table. 


regular — 
| octahedron 


oF faces — 


Number 
of vertices. 
Number 
of edges 








Discussing the Ideas 


1. Do you see any interesting patterns or relationships 
in your completed table ? 


2. A regular icosahedron has 20 faces and 12 vertices. Without 
a model or picture, can you find out how many edges it has ? 
(Hint: For each figure in your table, add the number of faces 
to the number of vertices. Is this sum close to the number 
of edges ? How close ?) 
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2. 


Using the Ideas 


& @& 


Triangular Square Pentagonal Hexagonal Octagonal 
pyramid pyramid pyramid pyramid pyramid 





A How many vertices, faces, and edges does the triangular 


pyramid have ? 

B Trace and complete the drawing of the square pyramid. 
How many vertices, faces, and edges does the square 
pyramid have ? 

c Do you think each pyramid has the same number of faces 
as vertices ? Trace and complete the other drawings to 
check your guess. 

p Write down the number of vertices and faces for each 
pyramid. Without counting, give the number of edges 
for each pyramid. 





Triangular | Rectangular Pentagonal Hexagonal | Octagonal 
prism prism prism prism prism 


a A triangle has 3 sides. A triangular prism has 9 edges. 
(Check it.) A rectangle has 4 sides. A rectangular 
prism has 12 edges. (Check it.) A pentagon has 5 sides. 
A pentagonal prism has __ ? __ edges. 

B How many faces, vertices, and edges do hexagonal and 
octagonal prisms have ? Trace and complete the drawings 
to check your answers. 
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Which of these space figures is drawn correctly ? 
A B Cc D 


SeEeaa?v y 


Draw a triangular pyramid. 





Draw the front view, top view, 
and side view of these “’stairs.”’ 


Front 





A ; 6 units 





. | & 
Find the surface area of the box. Ae 


Give the name of each space figure below. 
A B c 





What are the volume and the surface area of 
a cube that measures 4 cm on each edge ? 
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1. Find the sums and differences. 
A 1Gpgmmms 152 Fc 58h ° na RGe Porter iSipiroowrit 
+93 — 8% +39} =o 4 2 





2. a Give the number name for 2 VMO. 
Bs What is the number name for 7 NIP 2? 
c What is the number name for 7 OMP ? 





3. Use the unit shown to find the area of each rectangle. 





4. Give the numbers for 
the gray screens. 








is an operation so that 
axb=(ax b)4+ 5b. 
Example: 3 * 4 = (3 x 4) +4=16 
1. Solve the equations: 
A5*0=n cb kel—n 
B Ox5=n D tbe 
2. Choose numbers a, 6, and c to show 
that the grouping principle does not 
hold for 
(ax b)xc=a 


Suppose 





Products 

















(b x c) 





ACTIVITY 
CARD 14 


Page 340 
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4748 Multiplication and Division 
of Fractional Numbers 
® Let's exp/ore regions and multiplication. 





Investigating the Ideas 


This paper was 
folded into thirds. 


After one more folding, 
the paper shows half 
of one third. 





Can you fold and color a paper to show each of these ? 
4 of 4 4 of i 4 of 4 
2 2 2) 4 2 8 








Discussing the Ideas 


Study example a. Then explain example sb and solve the equation. 


4 of the region 4 of dis 4 of the region 
is shaded pink. shaded red. is shaded red. 


a ee 


3 of the region 4 of sis 4 of the region 
is shaded pink. | shaded red. is shaded red. 
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Using the Ideas 


1. Give the fraction of the region that is shaded red. 
Then copy the equation and give the product n. 


1 Les 
meri nn Tague id 


4 of the region 4 of sis lll of the region 
is shaded pink. shaded red. is shaded red. 





2. ent! the figures. Then give the product. 


a: 


4 of 3 


a ‘aes 
a3 





3. Study the number-line picture. 
Then copy the equation and give the product. 


0 y 


Nie 





4 of 4 ' Wewrite:} x 4=n 
0 } : 






+ of 4 We write: 4 

4. The class used 3 of the bulletin 
board for a science display. 
Sue’s papers took 4 of the space. 
What part of the whole board 
did Sue’s papers cover ? Write 
and solve an equation. 


BOLE EN mas 
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® How can you find the product 
of a whole number and a fraction? 








Investigating the Ideas | 













6 jumps of 3 We write: 6 x 4 =8§ 









0 


1 2 
ae NC a a NIN EEE 


Can you draw number lines and write the 
multiplication equations for these jumps ? 
7 jumps of 4 9 jumps of 4 


Discussing the ideas 


1. a Can you Sie) oe Cle 
explain a rs 
how Nancy : peo wie: ri 





is thinking Nancy 
about the number-line picture ? 
B How is Ted thinking about it ? 
c Do you think Nancy and Ted will get the same answer ? 


2. What multiplication 3 ASRS 


equation does each 5 jumps of 4 
number line suggest ? | 
3 4 5 | 
Jumping 3 of 5 
: 
: 
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Using the Ideas 


. Study the number-line picture. Then copy the equation 
and give the product. 














A 0 1 
3xi=n 

ii $+ :; 

B 60 1 2 3 4 5 
7Xt=n 

ee, 68 

6-240 1 2 3 
8x4t=n 

ORAL Pe BOR Be Fagg FB 

D 0 1 2 
a ERE SI ee: > + Xela 

4 of 2 

E 0 1 2 
aX 2 nN 

g 1 2 3 deed 2G 8 

4 4 4 4 4 4 4 4 4 

i of 2 


. Solve the equations. 





eo eee 
Ta — 3 2S 
RoRa—n eixi=n 
1 Viel 
xi= 4xl= 
B7xX2=nM HN 2X 5— 7 Eee 
c 5x}=n 1 4x4=>n | numbers, each less than 
1 ce 10, so that their product 
pDIx4=N 3 §X2=" | js equal to their sum. 
E+x8=n \K*4xt=n 
Eyxi2=n, t 3x 45Nn 
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® Can the basic principles be used to find products? 


Discussing the Ideas 


1. Read and complete each of the basic principles for 

multiplication of fractional numbers. 

a THE 1 PRINCIPLE 
When you choose a fractional number and multiply 
by 1, the product is (ge ee 

Bp THE COMMUTATIVE PRINCIPLE (ORDER PRINCIPLE) 
When you multiply two fractional numbers, the 
order of the factors does not affect the 2 

ec THE ASSOCIATIVE PRINCIPLE (GROUPING PRINCIPLE) 
When you multiply fractional numbers, you can 
change the grouping and get the same ___?_____. 








2. Give the missing word. 
According to the order and grouping principles 
for multiplication of fractional numbers, you can 
rearrange the ___——?__ Ss in. any way 
and get the same product. 


3. Study the diagram 
and give the 
missing number. 





4. Can you give a rule for finding the product of two 
fractional numbers ? 


Be 8s 





Using the Ideas 


1. Give the products. 


1 1 arg 1 
a5x} p 5 x 4 cix} yixi 
1 Eee live aac a 
Ho xis Eeeaxet H*XE K EX 4 
1 pipes Ly sieasgual 
c 4x3 FeX 3 vex 3s Lexy 


2. Give the products. 


A 4X3=(3x2)x (4x3) =n G 4X2=(3x7)x (4x2)=n 
B 3X2=(4x5)x (§x2)=n H 6X4a=(5X5)x (6x4) =N 
c 3X3=(4x2)x(§xa)=n 1 3X7=(4X3)x(EX7)=N 
p aXa=(3x5)x (Exd)=n J ax3=(5x4)x (exe) =n 
E 2X3=(/x2)x(2x3)=n K 4X5=(6X3)x (4x5) =n 
F @x2=(59X3)x (éxa)=n L 3X3=(4x5)x(3x3)=n 


3. Give the products. 





a ?x? H 2x3 
B 3x3 1 3x? 
c 3x 3 3 2x2 
p zx 4 kK 2x4 
ezxé L 4x4 
F 2x2 mM2x? 
a 3x 2 n 2x3 
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® Can we divide by a fractional number? 


Investigating the Ideas 


Use the purple strip as the unit. 

a - h 
ty 1. the 4 i 

How many white strips will “match” the purple train ? 


pT ila 





Can you make a red or light green train 
that matches the purple train ? 





Discussing the Ideas 


1. a How many white strips did it take to match 
the 3 purple strips ? . 
B How many fourths are in 3 ? 
c Solve:3 -i=n 





2. a How many halves are in 3 ? 
B Solve:3 + 4= 


3. a How many three-fourths are in 3? : 
B Solve:3 +2=n : 


4. Can you use your strips to find how many fourths 
are in three halves ? : 
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Using the Ideas 


1. Give the missing 
fractions. When 
the brown strip is 1, 





a the purple 
strip is lll. 
B thered 
strip is |llll. 
c the white ae aa rt oe 
strip is ill Jt, oie ead ee 
2. a How many halves in 1 ? 3. a Howmany fourths in 1 ? 
B Solve:1+4=n p Solve:1 +i= 
4. a Howmany eighths in 1 ? 5. a How many fourths in 3? 
B Solve:1 +4= p Solve:}+i=n 
6. a How many eighths in 4? 7. a How many eighths in 4? 
p4+}=n : B4i+}=n 


8. Study the figure. Then 
solve the equations. 


You find 
this quotient n x 


-~4=n whenyou find 








this factor. 
a 4xi=a 4+i=b 
fs xt "a 4+34= 
c 3X $=a—>y+5= 
p 4x2=a Brs= 
Eei%xt=a—-¥-}=56 
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The Function Machine 


We can use fractional numbers in the 
function machine. When the input 
number is 3 and the function rule 

isn x 4, the output number is 4. 





Think about the function machine and give 
what you think should go in each gray space. 





Function Rule Function Rule Function Rule 
1. 4 2. nxi 3. 
Output Output Output 
A i A i A i 
B i B i B il 
c I c Il c i 
D i D il D i 
E i — iil E i 
F i F iil F sili 
Function Rule Function Rule Function Rule 
4. a+n “5. A IN ~ 6. a_i 
n Output Output Output 
A i 3 
Bf ll a 
c Il 1 
op i i B i 3 i 
eE § i c i a il 
Fill pili il 
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Solving Short Stories 
(| 2km. 

4 that far. 
>) 3 of a pie. Ate 4 of that. How much ? How far ? 
is | 

4 Walked 12 blocks. Ran 3 block. How far in all ? 
Used stamps: 
A 34 cent. How much Sms 
are 50 stamps worth ? Ran 5 races. . 
Each was ; km. Ran how far ? 






5 Square: Each side is 3 metre. What is the perimeter ? 





*% litre of milk for 1 cake. = One day: 3 of a week. 
/ 4 cakes. How much What part of a week 
milk is needed ? is 4 of a day? 







¢ What part of an hour Garden: % of a square ae 
SJ is4of}ofan hour? = kilometre. 3 of that isge57 
(Hi) planted in corn. What 





Loaf of bread: 3; kg. part of a square km 

| | Used 3 loaf for dinner. is planted in corn ? 
How many kilograms left ? | 

3 of the children were girls. 


4-of the girls went to the library. 
What part of the children 
went to the library ? 


Drank § glass of milk. The glass holds litre. 
Drank what part of a litre ? 





8 puppies in a litter. 
a. What part of the c If 3 pups are male, 
litter is 1 pup ? what part is female ? 


sp What partis 2 puppies? What partis male ? 
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1. Study the figures. Then solve the equations. 








| Ea istsat 
1 1 lofi 
5 4 5 Of 4 
fea oS ee 
4xi=n #x4i=N 
c D 
1 1 1 I 
3 4 Of 3 





1 ly 
4x 3=n 


2. Study the number lines. Then give the products. 








A 0 ae é 5xli=n 
; 3 
7 0 1 2 3 ) 4 5 6 7 iy =n 
l 2 ? 
1 





3. Give the number for a. Then give the number for b. 
a Since 7 x 4 = a, we know that4 x 7 = b. 
B Since 3 ze a: We Know ANG Hee atte | 
c Siice's x 4 x 4 = a, we know that 3 x 4= b. 
p Since3 x 4 x 4 x } = a, we know that3 x #= 
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4. Find the products. 


gx g= (2% 3)x Gxam ec gxg=(1x3)x Q@xPan 
B gx §= (2% 2)xbxbam 0 gx $= (5x 2)x Gx ian 





5. Solve each short story. 
sp Track: } km around. 


a Recess: 4 hour. 
Talked for 3 of it. Ran 2 km. 
Talked what part How many times around ? 
of an hour ? p 4of apie left. 


c Cake: 4 kg sugar. Ate 4 of the part left. 
How much for 2 cakes ? Ate what part of the pie ? 

















% 


Oy 






6. Give the products. 





a zx} p 3x8 « $x 3 I bx Db 

B 2x E¢xZ H i x 2 K.§ Xph 

cax? Fax 1-4 x4 Lx 4 
7. Give the quotients. 

aAl+s=n p2+i=p ec 2+t=r p3+4=s 
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. Compute the sums. 
A 693 + 48 + 976 + 9283 c 68.34 + 2.26 + 389.45 
B 57.2 + 3.6 + 349.1 + 8.3 p 8i+ 76+ 424+ 83 


. Give the sums, products, differences, and quotients. 
A 964 Bi Sd c 983 p 807 —E 6954 F 395 





—485 x 27 +47 — 269 +9765 x 207 
gc 7)5234 H 30)728 1 59)2130 J 43)3340 
. Solve the equations. 
A4+7?=n c3+2=n E04+03=n 614—0.5=n 
Beene Dptp=-n F 8$-2i=n_.. u.52+.88=7n 


. Give the length of each segment to the nearest centimetre. 








A B 
A B C D3 
. Give the volume and surface 6. Give the measure 
area of this figure of this angle 
in degrees. 


4cm 2cm 
. Find the differences. a 12 wk 8 days B 17h6min 
7 wk 6 days 9h8 min 
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Oldest | Heaviest 
113 years »b ' 485.5kg 





1. The height of the tallest man 
is how much greater Tallest 
a than the height of the tallest woman ? 
sp than the height of the shortest man ? 


2. The oldest man died in 1814. 
In what year was he born ? 


3. Ofcourse, the strongest man did not 
lift 2724 kg over his head, but 
he did lift it off the ground. How 
much greater is the weight he lifted 
than the weight of the heaviest man ? 


4. Some strong men can put as much 
as 170 kg over their heads. 
One of the best lifts by a small 
man occurred when a 57.7 kg 
man put slightly more than 23 times 
his own weight over his head. 
About how much was that ? 





257.8cm 270.5cm 


5. Twelve times the weight of the 6. When the heaviest man was 
tallest man is about as much as the 10 years old, he weighed 
strongest man can lift. About what 172 kg. About how many 
does the tallest man weigh ? times your weight is this ? 


*The records given, although subject to dispute, are reasonably accurate. 
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sie Graphing and Geometry 


® Can you graph points? 






Investigating the Ideas 

F ig ae oo ar 
{| DOK at its 2 CHINK)about its > MARK the dot. 
| co-ordinates. location. 


(4, 3) Over 4, up 3 


Make a grid like this 
and graph these points. 


A: (4,3)  E: (1,2) 


B42 A 1;3) 
Gaal, | Jan Gia, 4) 
Dat 2, 1) tAant3,4) 





w What geometric figure can you form 
o by connecting the dots in order ? 


Discussing the Ideas 








1. Explain how you would graph these points: 


Aato,5) p (0,0) 
B (2,3) eE (4,0) 
(3/2) F (0,4) 


2. Howcan you show that the points for (5,3) and (3,5) 
are different points ? 
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Using the Ideas 


1. Give the missing number. Then give the co-ordinates. 


a PointA is 5 over and |llil up. 
The co-ordinates of A are_ ? _. 















B Point B is ||lll over and 4 up. 
The co-ordinates of B are_ ?_. 


c Point C is O over and ||ill up. 
The co-ordinates of C are ? _. 


NM oO AB C1 O 





p Point D is ||ll over and 23 up. 
The co-ordinates of Dare_ ?_. 





io) 


—E Point £ is 44 over and |i up. 
The co-ordinates of F are__ ?_. 


2. Give the co-ordinates 
of points F through P. 











3. The first 2 points have 
been graphed and connected. 
Use your graph paper to 
copy and complete the 
picture by connecting 
these points in the order 
given: (1,1), (5,9), 
(9,1), (0,6), (10,6), 
(1): 















































OrF-~NWF TDN CO O O 


4. Invent a picture and 
list the co-ordinates 
for the points of the 
picture. Then see if 
a classmate can draw 
the picture. 





® Can you graph symmetric figures? 


Investigating the Ideas 


0 Cut out a piece 2 Fold it 3) “Graph” each point 
of graph paper. like this. with the compass tip. 
me ee (Push through both parts.) 








Use the steps above to graph these points: 7 
(4/8), (O38) G7) lO) SiO) OS )7 ye Cr era? 
(1,2) ,-(443) (2,3) (27-208 (4/1); (4,2) (OO}s 

Connect them to form half of a figure. Now unfold the paper. 


Can you use the other holes to help you 


draw the other half of the figure ? 





Discussing the Ideas 


1. The line along the fold is called the line of symmetry. 

a When you graphed the point (1,6) with your compass tip, 
what other point did you automatically graph on the other 
side of the line of symmetry ? 

sp Answer the question in a for each of the points 
in the Investigation. 


2. How many different triangles can you find in the left half 
of the completed figure above ? Can you find each triangle 
in the right half of the figure that is congruent to a 
triangle in the left half ? 
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Using the Ideas 


1. Suppose you folded each picture along the dashed line. 
In which pictures would the dots match each other ? 


A B Cc 


6 | 6 ” 6 ° 
5 deka ie 5 ° ts 5 ee 
4 +—|—¢ 4 Sr ah 4 oe 6 
3 o— 1% 3 ee a 3-—- 
2—e | ° D é @ D ee @ 
1 oe |e 1+ 1 e 3° 
0 | oe 0 e 
Viste Ao B06 | a a ae 02249 0.4°%5..6 
2. Where could you fold each picture so that the two parts 
will match ? 
here B ae 
5 FNS 5 5 
4 “ t { 4 
3 3 3 
2 2 2 
Peete LA 1G 6 Pet 934415 6 Oe ROME af We ha 


3. Copy each figure on graph paper. Then draw the “other half.” 


A. B c 
; | ieee 

4 «| 4 

3 °| hone cal ain out aces ame 
2 ae 2 

1 | 1 
omnes Prt sa 6G 





4. Draw half of asymmetric figure. Ask a classmate 
to draw the other half. 
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Let’s explore line symmetry. 


For these exercises you will need 





a ‘magic mirror.’’ To make one, cut Plastic 
out a piece of acetate or plastic or acetate 
8 by 13 centimetres. If necessary, Ry — Cardboard 
make a cardboard frame to hold the plastic. MAGIC MIRROR frame 


1. Here isa SECRET MESSAGE. Can you use your mirror 
to figure out what it says ? 


Es a 5 be SAE 
PERERESSEOE Ge i 
any ODO YROCVIC NAIA 
| (jm ibs am msi Nt ee 
Mee eee 


Can you make some messages for others to figure out ? 



































2. Here are a “half word” and a “half numeral.’’ Name them. 











pian aia Se ee 
cea eet Holi tbe 
CCP EEE RCENEE bs 


Les ee L £4 = ne. 
. How many more “half words” and “half numerals’ can you make ? 














3. Can you draw the reflection (‘the other half’’) of each figure ? 
Check your drawing with your mirror. Make some more like these. 


























LINE-SYMMETRIG PATTERNS 


. This graph-paper design is 
line-symmetric. (One half is 

a reflection of the other half.) 

Its two halves are exactly alike 

and will fit upon each other. How ? 
Can you use your graph paper to 
make other line-symmetric designs ? 














aes “£ % 
PECNALE EEN 








Strip designs like this can be used as borders in decorating. 
Where can you fold it so that one half is a reflection of 

the other half ? Can you use your graph paper and make other 
border designs that are line-symmetric ? 


. A pentomino is made up of 5 squares. 

Each of its squares can touch another one 

only along one complete common side. Here 

are two of the twelve pcssible pentominoes. 

One has a line of symmetry and the other 

does not. Which one ? Can you find other 

pentominoes with lines of symmetry and 

draw them on graph paper ? bi ts 
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® What changes do rotations make? 


Investigating the Ideas 






Make a 4 
clockwise 
rotation. 





Can you show on your geoboard and draw on dot 
paper some figures that will look exactly the same 
at the end of a} rotation as at the beginning ? 





Discussing the Ideas 





1. Here is a4 rotation. Which of your geoboard figures look 
the same after a 4 rotation as at the beginning ? 


Makea3z | 
clockwise / 
rotation. 





2. Here is a? rotation. Can you show a geoboard figure that “a 
looks the same after a ? rotation as at the beginning ? 


Makeaz \ 
clockwise \: 
rotation. 





Using the Ideas 


1. Each part shows a geoboard at the start and at the end 
of a rotation. Tell whether it was a 3, 3, or 2 rotation. 


Start End Start End Start 





2. Draw a picture on dot or graph paper to show what each 
geoboard will look like after a 4 rotation. 





3. Complete exercise 2 for 
ai rotation and for a 
3 rotation. 


4. Which of these will look 
the same after a4 
rotation ? aj rotation ? 
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® Let’s explore trans/ations. 





Investigating the Ideas 


= 
(o) 














Anita made a 
“point slider’ 
like this from 
graph paper. 
She called it a “right-3, 

up-4 point slider’ and used 

it as shown on the graph to 
“slide” each point of the blue 
figure to anew position. — 











3 > 


























— Ne CO & EC Cet CO FCO 



















Show your 
results on 
graph paper. 


Can you make a “right-4, up-5 point slider” 
and use it to find the new position of 
the blue figure after sliding each point ? 












Discussing the Ideas 


1. Explain why Anita called her “point slider’ 
a “right-3, up-4 point slider.” 


2. When we “slide” a figure to a new position, we call this 
motion a translation of the figure. The red arrow on the 
“point slider’ shows the direction and distance of the 
translation. In the picture above, how far was each point 
of the blue figure moved to obtain the new position ? 
(Mark off the scale units along the edge of a piece of paper to . 
make a ruler.) : 


3. Explain how you could use a “‘right-4, up-5 point slider” 
as a “‘left-4, down-5 point slider.” 
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1. 


* 3. 


. The beginning and final 


Using the Ideas 


Copy this figure on your 
graph paper. Then draw 
on your graph paper the 
final position of the 
figure after using the 
translation indicated. 



























A 











positions of the figures 
are given. Which “‘point 
sliders” were used ? 








Can you draw a picture on your graph paper and show its new 
position after each of these translations ? 
A left 3, down 2 Bright 3, down 4 c left 4,up 5 
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® Can you enlarge figures? 


Investigating the Ideas 


























10 

9 

8 
aneT) 7 } 
[Tits he coarnos J 
a | 
. Zz 
(1,2) il (3.6) ; ; 
3 ¢ 
2 
1 1 
Ot) teas 606 7 ede : 


Can you copy the red square on your paper and show 


the figure that would result if all the corner 
co-ordinates are tripled, graphed, and connected ? 





Discussing the Ideas 





1. How would you describe the new figure formed by tripling 
the co-ordinates ? 


2. a How many times as long is the side of the new figure 
as the side of the red square ? 
B How do the areas of the two figures compare ? 


. 
. 
' 
. 
2 


3. What figure do you think would result if the co- ordinates 
were doubled ? quadrupled ? 


4. How does the distance from (0,0) to (3,6) compare with 
the distance from (0,0) to (1,2) ? 
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Using the Ideas 


1. On your graph paper show 
the figure that would 
result if the co-ordinates 
of the triangle were 
a doubled. 

B tripled. 
c quadrupled. 
bp multiplied by 5. 












































2. When the co-ordinates of one 
figure are multiplied to 

arrive at the co-ordinates of 

a second figure, the figures 

are similar to each other 

(the same shape). Here are 

two similar figures. 

A Theco-ordinates of the 
large figure are what 
multiple of the co-ordinates 
of the small figure ? 

B Show on your graph 
another figure similar to 
these figures. 


























3. On your graph paper make 
A two rectangles that 
are. similar. 
B tworight triangles 
that are similar. 
c two other interesting 
figures that are” 
similar. 
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What are tesse//lations? 





Investigating the Ideas 


This tiling pattern 
could completely 
cover this page. 










Can you use one or two of these shapes as models 
or tiles to cover a Square 12.7 cm ona side ? 


Discussing the Ideas 


1. A pattern that covers a plane with tiling 
is called a tessellation of the plane. 
a Can you tessellate a plane 
with a regular octagon ? 
Explain your answer. 
sp Can you use another 
shape with the octagon 
to tessellate a plane ? 





2. Which regular polygons could be used 
to tessellate a plane ? 
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Using the Ideas 





1. This picture shows a 
covering of the red square 
with yellow pieces made 
up of 6 small squares. 

Can you find some different 
6-square pieces that will 
completely cover the square ? 
Show each tessellation. 


ida dd Gl Mi de 


| | | 
| 

































i | 
et 3 mad | 
= + ae Set ee _— — i —— 4 e i 


2. Can you invent a figure of your own that could be used 
to tessellate a plane ? 
Show the tessellation on graph paper and color it so that 
an interesting pattern stands out. 


3. a Can this shape ——HW—> _ 
be used to make a tessellation ? 


sb Use four of the shapes to make a figure similar 
in shape but larger. 








4. Can you trace this special graph paper grid and use the blue 
figure shown to draw a tessellation of each red figure ? 
Pea et | ee Se 
| > > { y > i < 
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® Let's explore whole numbers and graphing. 


Discussing the Ideas 








Line of Symmetry 







<=e—__2__e—____2—____o____—___0____@—____0—___@___0___@—_o3 
af Hee: TS 14: 20335, 4.qgcieg 6 


< J =— Negative Numbers Positive Numbers ——> 


This whole number line shows numbers for the points opposite 
the positive whole numbers. Numerals for these numbers are in red. 
These ‘‘new’’ numbers we call negative whole numbers. 


You can think of whole numbers in two ways. They tell you 
“how many.” But they also tell you ‘‘what direction’’ (above or 
below zero). Positive and negative numbers are useful in 
describing many things in the world around you. They are also 
useful in graphing. 


1. Explain how positive and negative numbers are used on a 
thermometer. 


ns ee v1 


2. Explain how positive and negative numbers can be used for 
telling the amount of time before and after blast-off. 


3. How can you use positive and 
negative numbers in a game when 


















ites [cd oy ene 

your score goes below zero ? pet th 

4. How can you use positive and BEM MOAP Re 
negative numbers to talk about SEA HH 
laces above and below sea level ? pee tt 

' cole eel balcaet T 
5. How can you use two crossed Ht 
number lines to give co-ordinates for ttt 


any point in a plane ? 
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Using the Ideas 


1. Ascientist was conducting an 
experiment with a certain type of 
motor oil. He was testing the oil 
at very low temperatures. The 
graph shows the temperature at 
various times (in minutes). 

a What was the temperature of 
the oil at 1 min ? What are 
the co-ordinates of that point ? 

B What was the temperature of 
the oil at 3 min ? What are 
the co-ordinates of that point ? 

c What are the co-ordinates for 
the lowest recorded 
temperature ? 

p At what two periods of time 
was the temperature 5 
degrees below zero ? 

—e What would you guess about 
the temperature at 
74 minutes ? 


Degrees Celsius 





Output 


2. Inthe graph on the right, the 
co-ordinates of point A are (3, ~2) 
and the co-ordinates of B are 
("3, 2). Give the co-ordinates 
of points C through K. 


3. Draw a pair of axes like those 
for exercise 2. Graph the 
following co-ordinates. Label 
them A, B, C, and so on. 

A (2, 4) ec a(2nrd) E (3, 4) GVcir 2) 
B (2,4) p (2,4) F (4,4) H (1,2) 
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® Can functions of whole numbers be graphed ? 


Investigating the Ideas 






Each time this function machine 
operates, it produces an 
input-output card. We can 
mark a point on the graph 
for each card. 


Output 


pa ao} | 
Study the graph and 
‘the pattern of the 
input and output 


numbers on the cards. 






































Can you draw the input-output cards Show theme 


on a graph. 


that the machine would produce for 
inputs 1, 2, 3,and 4? 





Discussing the Ideas 


1. What do you notice about the set of points on the graph ? 
Describe other cards that will come from the machine. 


2. How can the Investigation help you find these sums ? 
a 1+1 B 2+1 c 3+4+1 p 4+ 1 
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Using the Ideas 


1. Complete the function table. The graph may help you. 


Function Rule 


Add 2 
































i 
I 
I 
I 


Use the table or graph to help you solve these equations. 
AZ op 2 ll Hh e248 Ean pp 2+ 4=n 
































2. Give the missing numbers in 
the table. Then list and 
graph the input-output pairs. 

A B 

Function Rule Function Rule 


Add 3 Subtract 1 16h 4' 32 ONS Be Ree 


he ends | 
upat f 





} 






i 
I 
- ll 
il 






I 
il 






31,9 














1. Copy this figure on your graph 
paper. Then draw the other half 
to make a symmetric figure. 















































editing Chee 7 is) 


__ 2. Draw the picture that results when you 








or ann oOo o 


A move each point of this figure 
over 3 and up 2. 





IND, 




















B triple the co-ordinates of the points. 
of this figure to get a new figure. 


1 P2= 35 -4y0'5) Cee io eae 


3. Copy the table on 
your paper. Complete 
your table by giving 


the number pairs for : 
points C, D, and E. : 
Give a function rule a 
for this set of number oD 
pairs. _ 


4. What rotation does the 
pair of geoboards show ? 
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Function Rule 


Output 


























CT : 
; Input | Output 
Omi j 
4 
TTS nay 
2 Kl 2 
Il Ht 1 
i} : 
5. Give the 


co-ordinates of 
points F through yv. 





























1. Solve the equations. 


Annise7 521 LAX, = 63 a (6x 4)+6=n 
B 5x n= 30 40 t=. 1X. rR (8x 6)+3=n 
c 28=4x>n Koi — 5 x9 s 56=(9x6)+n 
pede Maer nk) tO Xone 54 T07— (9 x 7) En 
E Osx Me 42 m 56=nx 8 u 48 = (n x 5) 4+ 3 
Fallin 24 Nex 9=n v 46= (nx /) £4 
Gi XO OM) Ze Oar w 81 — (n x 9) =0 
H 49=7xn pn=8~x8 x-D6—1(_x 7) =20 


2. Give the fractional part of the region that is shaded. 








A D 
3. Find the sums. 

Ad+ 3 Bat, Ciisauae Dwt+3 
4. Find the differences. 

ag-3 2 i -% ebaers pi-3 
5. Find the sums and differences. 

Moar oe a 8} c 7% p 64 

+ 53 —1} +33 — 3§ 

6. Give the products. 

asx3 pix cx? p 3x2 
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fe A New Mathematical System 


® Are there other kinds of arithmetic? 











Investigating the Ideas 


Here is an “ordinary” number line showing the sum of 7 and 6. 













Jump 7 Jump 6 


7+ 6=13 





Here is a “number circle” 
showing the ‘‘sum” 
of 7 and 6. 


7+6=1 








Can you use this number circle to write 
some other strange-looking equations ? 








Discussing the Ideas 


1. If the 0 is replaced by a 12, arithmetic on the number circle 
above is called ‘clock arithmetic.’ Can you explain why ? 






2. Explain why 7 + 6 = 1 inclock arithmetic. 








3. Bill wrote “9 +.6 = 3” on his paper. Jane said, ‘You made a 
mistake in your clock arithmetic. You must have meant to write 
9 — 6 = 3.” Was Bill’s equation correct in clock arithmetic ? 


. Give an equation that is correct in both clock arithmetic 
and the arithmetic we usually study. 






. Explain why 9 + 12 = 9 inclock arithmetic. 


Using the Ideas 


Jane does her clock problems by 

thinking about a clock with only one hand. 
Bill does his by counting to 

12 and then starting over again: 


1,2, 3, 4,2,-077,-3,9-10, 11, 12, 1, 2738! 








See if you can do these clock problems. 


1. Tell what time it will be 
A 4 hours after 9 o'clock. F 6 hours after 9 o'clock. 
B 2 hours after 11 o'clock. Gc 5 hours after 7 o'clock. 
c 8 hours after 8 o'clock. H 7 hours after 5 o'clock. 
bp 3 hours after 4 o'clock. 1 12 hours after 3 o'clock. 
—E 9 hours after 6 o'clock. J 2 hours after 12 o'clock. 


2. Write clock equations for each part of exercise 1. 
For example, for exercise 1a the equation is 9 + 4 = 1. 


3. In ‘regular’ arithmetic, the sum of a number and zero 
is that number. Which clock number acts like zero ? 
Write two addition equations using this clock number. 


4. Bill gave this problem to his father: 
H+B-B 


He said, “You have to put the same clock number in each box.” 
Can you find this clock number ? 


5. Solve these clock equations. Remember that 
you are working with clock numbers. 


A6+7=v F6+10=a kK 8=6+C 
B5+/7=s «¢ 10+6=f L.2=9+q 
c 9+9=t H 9+ (4+ 6)=y m8+12=k 
d6+9=m 1 (94+4)+6=n n12+12=9 
E8in=2 J 1=9k+4 ob o 6+ 6=d 
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®@ Can other operations be performed 
in Clock arithmetic? 


Investigating the Ideas 


Function Rule 
Study this clock-number function table 


and give the missing number. 


Subtract |llll 





Make up a function table for clock arithmetic 
and see if a classmate can guess your rule. 





Discussing the Ideas 











1. Use the clock to show that 
Sally's equation Is correct. 


2. A multiplication equation 
is given for picture a. 
Give multiplication 
equations for B and c. 








Using the Ideas 


1. Tell what time it will be 


A 5 hours before 2 o'clock. F 4 hours before 7 o'clock. 
B 6 hours before 2 o'clock. c 6 hours before 3 o'clock: 
c 3 hours before 12 o'clock. H 3 hours before 6 o'clock. 
p 12 hours before 3 o'clock. 1 12 hours before 5 o'clock. 
—E 7 hours before 4 o'clock. sy 3 hours before 3 o'clock. 


2. Write clock equations for each part of exercise 1. 
(Example: a 2—5=9) 


3. Remember that you are working with clock numbers as you solve 
these clock equations. Check each equation by addition. 





aA2-6=s E919 = b im Secl2— Cc 
B8+5=t F9-9=y 3 3-5=k 
c 1—5=m 6 12+12=n K 1—g=11 
p9+4=n H12—-12=f 1. 5—d=6 


4. Solve the clock equations. Use the clock face 
or repeated clock-arithmetic addition. 





AAx Zeit Eo x12 =m io 
BX Oe F8xi12=a Shtie%esecs C 
c 6x 2 ="s qed x.2 =F Re2Ee 0 g 
p4x5=n HoizZx4=>y ete TOrx. 2:0, 


y% 5. Find the missing factors. More than one answer is possible 
in parts E, F, G, and u. 


A n x 5710 Dar) =" coi ix 2 = 8 
Bax7=9 ; phe prams Bem 1172 Hyx4=12 
ec xo =e FADO = 12 Wicd ex ba 1 
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® Are there other clock arithmetics? 





Investigating the Ideas 


Bill and Jane made a clock 
like the one in the picture. 
Since every answer would be 
0,1, 2, or 3, they decided 

to use only those numbers 

in their equations. 





Can you use this clock to write some clock equations ? 








Discussing the Ideas 


1. Suppose Jane and Bill's © 
clock had a “4” on it. 
Solve and explain each 
of these equations. 
A3+4=n 
B2+4=r 


II 
20 





2. Can you explain why Jane and Bill decided to put 
a ‘‘O” in place of a ‘’4” on their clock ? 


3. Make a special clock of your own and write some equations 
for your clock. Check your work with a classmate. 
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iii 


* 6. Copy and complete the multiplication and addition tables. 


Using the Ideas 


Remember, this clock has only four numbers: 0,1, 2, and 3. 





1. Tell what time it will be 
aA 2 hours after 0 o'clock. F 2 hours after 3 o'clock. 
B 3 hours-after 0 o'clock. Gc 3 hours after 2 o'clock. 
c 1 hour after 2 o'clock. H 3 hours after 3 o'clock. 
p 1 hour after 3 o'clock. 1 2 hours after 1 o'clock. 
—E 2 hours after 2 o'clock. J 3 hours after 1 o'clock. 


2. Write clock equations for each part of exercise 1. 


3. Tell what time it will be 


a 2 hours before 0 o'clock. —E 1 hour before 3 o'clock. 

B 1 hour before O o'clock. F 2 hours before 1 o'clock. 
c 2 hours before 3 o'clock. c 3 hours before 1 o'clock. 
p 2 hours before 2 o'clock. H 3 hours before 2 o'clock. 


4. Write clock equations for each part of exercise 3. 


5. Solve these clock equations. 
Ree ee Cm pS 2 nee G le = ns 1 = 0 
Bee 2 — VE 3x3 = Ff H3+1=t «x 3+e=0 
c O-2=d F2-3=sS 1 Oe S615 aw 282 ="Ww 
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2. 





Copy and complete each addition table for “twelve-clock’’ numbers. 


Sra 





Solve these equations for ““twelve-clock’”’ numbers. 


a7+6=a c1+12=c E8+6= 
B9+9=b56 dp10+4=d F). 42h Maller 
Find the differences of these “‘twelve-clock’’ numbers. 

a8-—TJ7=a c 8-—-9=Cc Ee 8-—11=F° 
BS —6.=.p pvp 8—10=d F8-—12=f 
Find the products of these ‘‘twelve-clock” numbers. 

A 45544 =a rs ay 6S ey = (8 E, 31x. 4. —i16 
pB2xS8=bD p1l1x2=d FF 6x3=f 


Find two different ““twelve-clock’’ numbers for n in this equation. 
axe — 12 


Find the sums and products of 
these “‘four-clock” numbers. 





A3+2=m 
B2+3=n 
(me PA De ee Fe 
Deletes 
Ee2 4 2-it 
F1l+3=u 
@ 2 X#3s=ca “Four-clock” numbers 
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7. Study this special “clock” and the function tables. Try to find 
how the function rules work. Then give the missing symbols. 





Ve) a A B Cc 

5b HM 
Sun | Tue 
Fri Sun 

Il Wed | Fri 
Il Sat | Mon 

HI Thu Il 

8. Study the example. Then give the missing day. 
Example: Mon sa 
A Thu 2a Il B Fri 2b Ht c Sat va il 





I 


Al E IM 


z= 
evs) 
nog 
Ee 
: 


1 

5 
2 

O , 
1 
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. Give the correct sign (<, >, =). 
A S75 mu 300+60+5 c 762 li (7 x 100) + (6x 10)+5 


B 4793 |i 4000+ 800+90+3 pv 9685 ll (97 x 100) +(8x10)+5 


. Solve the equations. 
a 8x0=n p (9x6) x5=9x (nx 5) ce 8x9=(nx9)+(4x9) 


Bp 54x1=a E 5/+n=63+57 H (tx8)+8=60 
c 96-1=t F 0O—42=r 1 56—(nx7)=0 
. Give the number for a. 4. Give the missing numbers. 
Then give the number for b. 
D a| Wee fe Function Rule 
A (544+39)+78=a 54+ (39+ 78)=b T(x Ay Eo 
Bp 50x4x10=a —+-50x40=6 
ce (3x 30)+(3x2)=a —+3x32=b A 
p 24x9=a —+>b-—24=9 





E 50x 283=a —>49x 283=b-— 283 x 


. Ajug holds 57.75 cubic centimetres. Estimate the number 
of cubic centimetres in 8 jugs. 


. Compute the following. 








i (ele: B 96 c 83 p47 E 30/7 FIL JZ. 
+37 x8 —48 x 24 —38 7 x72 
e 875 H 4987 1 3004 J 637 k 5083 
+367 +9634 —1865 x 456 — 2987 








L 7)168 m 60)540 n 9)4653 o 61)3275 p 45)3569 
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10. 


a What is the greatest common factor of 21 and 28 ? 
B Give in lowest terms: 53 
c Construct a set of 10 equivalent fractions that includes 43 
and the lowest-terms fraction for 58. 
p Draw a number line and locate the point for 53 on the number line. 
—E Which fraction in the set of fractions equivalent to 53 would 
you use if you wanted to add $3 to 7%? 


. Find the sums and differences. 











Pe i ini 2) wc Shins 373 

ous + 62 rua +32 — 42 + 482 

63+ H $+ 3 1 53+ 6} J 8 -— 64 
. Find the sums and differences. 

AT OG B 0.28 c 5.46 pd 8.43 E 93.675 

+0.4 + 0.56 +2.97 —2.76 +4.869 

rF 67.07 —0.34 6 9.687 + 8.34 u 0.56 +53 1 4.684 —0.89 


Solve the problems. 

a Spelling scores: 84, 95, 88, 97. 
Average score ? 

B 7/5 kilometres per hour. Drive 13 
hours. How many kilometres ? 

c Height on birthday: 88.5 cm. 
Height next birthday: 91.25 cm. 
How much taller ? 

p Travel 513 kilometres in 9 hours. 

~How many kilometres per hour ? 


—e Find the perimeter. 





12.47 cm 


331 





Add, Subtract, Multiply, or Divide’? 


No numbers are given in these short story problems. Use A, S, M, or D 
to tell which operation (Addition, Subtraction, Multiplication, or 
Division) you would use to solve each problem. 


| Bicycling: Rode lilll km. Pushed Ill km. How far in all ? 


Hiking: Walked and ran lll km. 
sam Ran only Ill km. Walked how far ? 





lllll packages of notebook paper. 


3 Bought |\lll candy bars for || cents. lll sheets in each package. 


How much for one candy bar ? How many sheets 
of paper in all ? 





John had ||| marbles, Bill had ||l| marbles, 


GB and Mike had |i marbles. How many marbles all together ? 


lll rocks in each box. Dorothy bought |||l| stamps. 
lll rocks in all. Paid ||ll cents for each stamp. 
How many boxes of rocks ? How much money did Dorothy spend ? 


Bought a bicycle for |||. 
Sold it for lll, Drove lll km. 
Used llill litres of gas. 


Drove how many km 
on 1 litre of gas ? 


Sold it for how much less ? 


Given four different test grades. 
||||| What is the average test score ? 
~~ (Hint: May use more than one operation.) 
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Every right triangle has an area that 
is half of some square or rectangle. 





The area of square 4 is 1, so 
the area of triangle sis __? __. 


The area of rectangle cis 2, so 
the area of triangle pis __ ? __ 


How many right triangles of different sizes can you find on the 
geoboard and draw on dot paper ? What is the area of each ? 





What is the area ofA? B? Cc? D? E? 


What is the area of the large square ? 


Can you find on the geoboard and draw on dot paper a square 
with areal? 2? 3? 4? 5? 6? 7? 8? 9? 10? 16? 
(All but three of these are possible.) 


ACTIVITY CARD 3 


It might surprise you to find out how much 
water is wasted by a dripping faucet. — 


Turn on a faucet just enough so that it drips. 
Can you find how much water (and money) 
would be wasted by the dripping faucet 

in a year ? . 





AGIINIY GA) 4 


How fast do you 


> walk? 
> run? 
> ridea bicycle? 


Try figuring out at least one of these. 

(It will help if you measure off a 100-metre 
track or perhaps use a school track, im 
which may be about 400 metres.) 


ACTIVITY CARD 5 


Cut out figures from a 
sheet of cardboard so 
the holes look like this. 


Mark an F on the front 
and a B on the back of © 
each cutout figure. 


In how many different 
ways Can you put each 
figure back into its hole ? 


(Draw a picture to show the 
different ways for each.) 


A 


Equilateral 
triangle 


Rectangle Pooh 


lsosceles ESE, 


Isosceles — 


triangle 
2 Scalene Lia. 








Make a chart like 
the one below and 
see how many of the 
letters you can fill in. 


in in neither , in both 
but not ©) nor ES and or S) but not 


None of these Which of these 
is a “’Polygoon.” is a ‘’Polygoon.” isa a ? 


Each of these 


cam A Ae a 
L aa 


aay isa 7 
L.pL0> ORs I | 


Can you draw some “‘Polygoons” of your own ? 





AGINIY GARD 8 


Draw a 8-cm square and cut it into 7 
tangram pieces as shown. (M and V 
are the middle points of the sides.) 


Can you place all 7 pieces together 
to form a triangle ? a rectangle ? 

a parallelogram? a trapezoid ? 
another interesting figure ? 


(Draw a picture to show 
how you made each figure. ) 


ACINIIY CARD § 


Can you make a set of at least ten puzzle cards 
to use with the tangram pieces ? 


Here are three samples. Each card contains an exact outline 
of a figure that can be made by using all seven tangram pieces. 


Puzzle Card1 ~ Puzzle Card 2 Puzzle Card 3 


Can you make Can you make Can you make 
this arrow ? this hexagon ? this numeral ? 





) ACTIVI CARO 10 


The area of 

tangram piece A 

is 1 square unit. 

Can you find the area of 
these other tangram pieces ? 


(Use the tangram pieces 
you made in Activity 8.) 


In how many different ways 
can you measure yourself ? 


Make as many different measurements of 
you as you can and make a chart to show the 
information. Here are just a few suggestions: 


Pulse _ Length of step 

Height Number of calories used 
Weight Area of bottom of foot 
Arm span Distance you can jump 
Grip strength 





ACTIVI GAnaD 


Write the letters R, E, and A 
on cards and put them in a hat. 
Draw them out of the hat. 


Can you list all the ways you could 
draw them out ? There are 6 ways. 


1st 2nd 3rd 
One way is 7. & A 


How many of these will form words ? 


Is it very likely that you will get a word on any one drawing ¢ 


ACTIVITY CARE 


Figure A is a 4-sided polygon 
(quadrilateral) without ‘‘dents.”’ 


Figure B is a 6-sided polygon 
(hexagon) with one “dent.” 


Can you find on the geoboard and draw 
on dot paper a polygon (without “dents’’) 
that has 5 sides? 6 sides? 7 sides ? 

8 sides? more than 8 sides ? 


(If you can, give the name of each polygon you find. ) 





From 1-centimetre graph paper cut five 
rectangles with these dimensions: 


3 by 9 centimetres 
5 by 8 centimetres 
4 by 7 centimetres 
10 by 2 centimetres 


1 by 6 centimetres 


Can you arrange the rectangles so that they form a square ? 


Cut out 5 square regions from cardboard. 


How many different shapes 
can you form by placing 
the sides of the squares 
together, like this ? 


Show your different shapes on graph paper. 
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Can you use tracing paper and the grid to draw a box ? 


Someone placed tracing paper over this grid and drew 
a dog house? stairsteps ? other interesting figures ? 


Can you reverse the positions of a and B and put engine E 
along some of the lines to make a box. 


back in its starting position ? 


) 
a2, 
e 
oO 
< 
2) 
he 
ise} 
) 
= 
fel, 
— 
fo) 
R= 
yn 
= 
ran 
fa 
Oo 
O 
Ww 
® 
= 
D 
a 
Lu 


Here is a toy train problem. 


NGL 
AGI 





Tables of Measures 











For use with page 23 


Salve the BEE etn: 


a 6385 = 6000 +n + 80+5 « 40. 6911 =/+900+10+1 
2. 7082=m+80+2 =  —— 41. 2613= 2000+ 600+m+3 
Rs. 3490=3000+400+y = ~—_—_—‘- 12. 7508 = 7000 + 500 + b 
4. 7233 = 7000 + v+ 304+ 3 13. 9089 = 9000+ n+ 9 
5. 4106 = 4000 + 100 + b 14. 8650 = 8000 + 600 + s 
6. 1087 = t+ 80+7 15. 2930 = f + 900 + 30 
7. 2194 = 2000+ p+ 90+4 16. 3057 = 3000+ r+7 
8. 8183 = 8000 + 100+ s+ 3 17. 2873 = 2000+ n+ 704+ 3 
9. 9007 = 9000 + n 18. 6704 = 6000 + y + 4 
Le 0° 1y° 8 ~ 
Reflected answers, Set1: J° 300 Sy A000- eee JO 000° 


| For use with page 25 


For the numeral 948 306 125, tell what digit is in each of these places. 


ie, hundreds’ 4. hundred millions’ 3 7. hundred thousands’ 
2. millions’ 5. ten thousands’ 8. tens’ 
3. ones’ 6. ten millions’ . 9. thousands’ 


Use the numeral 607 854 932 to answer each exercise below. 


10. Bis in ‘the _?. pata _ place. ee | 14. Qisin nS reat place. 
11. 3isinthe__ ? __ place. 15. 6isin the __?__ place. 
12. Oisinthe__?__ place. ‘ 16. 4is inthe __? __ place. 
ona biselia the, 2 rt place! 17. 5isinthe__?__ place. 
JO’ pNuUgKeg fponesuge,*- yy ~PNUqLege, 

Reflected answers, Set 2: J° !|~ 7:50" eg 





A-1 


For use with page 27 


For each number, write an equation as in the example. 
(Example: 7896 = 7000 + 800 + 90 + 6) 










“O09 





2. 5501 5. 52438 8. 396 923 11. 4502 824 
3. 7483 6. 72 230 9. 790374 12. 43 227 038 


For each number, write an equation as in the example. 
[Example: 3241 = (3 x 1000) + (2 x 100) + (4 x 10) + 1] 


13. 6984 15. 5083 17. 40 261 19. 175011 
14. 7362 16. 17626 18. 341 163 20. 2419 421 


Solve 








22. 1000+ 200+90+4=n 25. (3x 1000) +(2x10)+6=t 


23. (8x 100)+(3x10)+7=q 26. (8x 1000) +(3 x 100) +(5x10)+2=z 


10° 8'000'000 + \00°000 + 100 + 8- SJ° Olt” ST SelO 
t--3O.000.c? SO00RE ADO 00 cae oe \’ \00°000 + \O'000 + 5000 + 800 + 20 + 3° 
Reflected answers, Set 3: J° S000 + 300 + 20 + 8° 


For use with page 29 


Give the correct sign (< or >) for each il 








. 206 ||| 260 8. 6287 il 6587 «14. 437 202 i 437 220 


2 
3. 437 |p 427 9. 4391 |||) 4319 15. 661 369 |||) 661 269 

4. 734 | 743 10. 26 844 {|i 26 518 16. 9 264 577 |||) 9 354 577 
5. 896 | 968 11. 39 263 ||) 39 463 17. 8 242 357 |||) 8 224 357 
6. 519 | 549 12. 59 393 lll 59 339 18. 8 320811 | 8 328 011 
Reflected answers, Set 4: J° >° ee 8 1 fy eae 


A-2 





For use with page 43 


Tell which operation or operations (+, —, x, ~) you would use 
to find the answer if numbers were given. 








2. Book ||| pages long. 5. Had |lll records. 


\llll pages in each chapter. Bought lll more. 
How many chapters ? Gave away |||. 
How many records now ? 
3. Had lll dollars. 6. Drovelllll kilometres on Monday. 
Spent ||. 7 lll kilometres on Tuesday. 
How much left ? Used | litres of gas. 


How many kilometres to one litre of gas ? 


Reflected answers, Set5: J x ° tTo+h+ 


For use with page 45 


Rewrite each equation. Use an operation different from the one given. 















35=-5=7 13711 —6=5 23.18 +7 = 25 


3: 

4.16+4+ 5= 21 14. 63 -~7=9 24. 25-—-18=7 
@6i 7 x 75=— 49 15,3023. = 27 25. 6 x 6 = 36 
6. 36-9=4 16.0--.7-— 15 26. 27 —-3=9 
ff O13 17. 15° "3 = 5 27. 35 +6= 41 
S23 27% 9-18 18293 44 S12 28: 83x 7i= 56 
9.15—9=6 19. 12-—8=4 29. 63 —54=9 
10, 74.% 42— 25 20. 81-9=9 SOF 5.x 9s 45 
So 530 +2 = +T% 50> t=2° SS) ¢ X 8 = 35_ 

Ioa9xsg= AMS 1. J} — 9 > 6 Ol4\ — SE 9 

Reflected answers, Set 6: J/° 3+ 2=@8° Y3s¥~+e=tosts+=e 


A-3 


For use with page 57 


Find the missing addend in the addition equation. 
Then write the subtraction equation with the correct difference. 





2.8+w=13 4.t+6=11 6. y+ 74 = 82 8. 144+ v= 23 
13 -—8=w 11-6=ft 82—-74=y 23 -—14=v 


Find the missing factor in the multiplication equation. 
Then write the division equation with the correct quotient. 


9.x xS=12 Teo 00 13. 4 x m= 36 15. cx 8= 64 


12 —:3 =% 56 -8=b6 36 ~4=m 64=—-8=c. 
10. 7 x w= 42 12.dx9=54 14. 8x h=40 16. kx 6=48 
42—-7=w 54—-9=d 40=—-8=h 48 -6=k 
X 2= ¥ 
Reflected answers, Set 7: J° © = \° 3 4=9° RP. a=p°* 


For use with page 53 | , 3 


Find as many of these as you can in 1 minute. 





Sc 
ay 


2. EXO 5. 5x9 Srr4 x5 1h. 3 3c4 14.6x4 
a OES 674507 Ores e009 12.) Gx 83 15.5x5 


Find as many of these as you can in 13 minutes. 





17. 16 = 8 20. 32 + 4 23. 24—6 2635-4 29. 0-4 
T8. 27 = 3 21. 40-8 24. 45-9 27, AO = 2 30. 6 = 3 


a 16. 2° DO7 ey 32” 9° 38° 9 
Reflected answers, Set 8: J° 9° WP Se Spe} 102 O2ewdViesexr 


A-4 





For use with page 57 


Solve the equations. 






(6x 3)+4= 7 13; (6x 9)4+3=2z 23. (4x p) +5=37 


3: 
4. (8x 3)+2=c 14. (5x5) +4=a 24. (3x s) +6=15 
5. (4x9)+7=s 15. (7 x8) +2=Vv Iha(cho in 1esi= 14 
6. (7x5) +2=d 16. (6x7) +3=r 26. (6 x m) +3 =39 
7. (8x 0) + 3=q i bel ee) hee eae 27. (fs 5) + 6 = 16 
8. (2x 6)+6=t 18. (9x9) +2=x 28: (Tex): 2 — 37 
9. (8x5)+1=w 19. (6x5) +0=c 29. (7x 6) +4428 
10. (9x7) +8=f 20. (4x 3)+6=t 30. (tx 8) +1=65 


S05 \s.- eae I 
Reflected answers, Set9: J° Sv a i a iy) 2e- 


| For use with page 65 


Solve the equations. 







BON AP rede PaeeNe 
sie, Greed PB Roksan 6 ‘ 


.5x12=(5 x 10) + (5 xq) 16. 5x 21 =(5 x 20) + (5x t) 


4 
5. 4x 11 =(mx 10) + (4x 1) TiS es) (Soc ae 
6. 6 x 16 = (6 x 10) + (t x 6) 18. 9 x 19 = (9 x 10) + (d x 9) 
Mee x toi= (x Kye (55x03) 19m aX 623 == (KX 20 ae ees) 
8.7x14=(7x10)+(7 xn) 20. 4° 27'S (4 x p) $ (4% 7) 
9.9x 15=(9 x 10) + (zx 5) 21. 6 x 48 = (6 x 40) + (6 x c) 
10. -4°x.18= (d x°10)'+ (4 x 8) 227 3x 62)=4(3)< 60) Far x2) 
11. 3 x 26 = (3 x s) + (3 x 6) 23. 5 x 36 = (A x 30) + (5 x 6) 
her sear = (7 30) + Cl xX a) 24° 8°x 29°=(0 x x) (8 <9) 
it 3° le. 2 ' 

Reflected answers, Set 10: J° 3° ey S513] 1Jet0e 


A-5 


For use with page 89 7 





Find the perimeter of each figure. 





Reflected answers, Set11: J° Sv¥- > to. 3° 3e° Pees 















For use with page 93 


Find the area of the following triangles. The base and height are given. 





6. b = 30 Lb = 20 8. b= 22 9.b=14 10. b= 24 


h=10 aati hes] | ead EL fricenfQ 
Reflected answers, Set 12: J° JS SESS 380: st? dda Pachd 


A-6 








For use with page 99 


Give the multiple of 10 that you think should go in each ||. 






To estimate 87 — 49, we can find the difference ||l|| — 50. 


2: 

3. To estimate 62 x 76, we can find the product 60 x ||. 
4. To estimate 348 + 213, we can find the sum 350 + |ljij. 
5. To estimate 477 ~ 63, we can find the quotient ||| = 60. 


Give the multiple of 100 that you think should go in each |||. 












To estimate 261 — 172, we can find the difference ||| — 200. 
To estimate 861 x 244, we can find the product 900 x |||. 
To estimate 778 x 419, we can find the product |l|l| x 400. 
To estimate 623 ~ 196, we can find the quotient 600 = lj. 


oo ON 





Reflected answers, Set 13: J° e0°* e@° 300 


For use with page 107 


Find the products. 







Be0 «3 14. 70 x 60 24. 90 x 300 34. 20 x 3000 


4 
5. 6 x 50 15. 30 x 90 25. 800 x 40 35. 7000 x 50 
6. 7 x 90 16. 50 x 40 26. 500 x 60 36. 500 x 500 
LENO ee30 17. 20 x 90 27. 70 x 900 37. 700 x 800 
8. 40 x 10 18:+/0 (< 50 28. 400 x 40 38. 200 x 400 
9. 60 x 80 19. 60 x 30 295 20010 39. 600 x 100 

10. 30 x 50 20. 40 x 90 30. 30 x 800 40. 900 x 300 


31° 2e°000 * 35° 8/0'000 * 33° 5t0'000 
FS S300 13° \SOO * Sf t5 000. 3) 45.000 - 33° 8000 * 
Reflected answers, Set 14: J° 5\0° 5350" 3° 580 ° IWMpyoo 


A-7 







. 320-4=w 


3 

4,150" 3p © 
5. 560-7=b6 

6. 240+ 8=n 

792807 —"a 

8. 210=3=s 

9. 480-6=m 
ld 3° s0—8- 


42.250 2Ab0 ex 


13. 160 +40 =a 
14. 240 = 30=k 
15. 280+ 70=z 
16. 140+ 20=d 
17. 2706 30 seu 
18. 270+ 90=g9 


38° A" 


30° 8 


Reflected answers, Set 15: J° v0° 





5 


21. 
22. 
23. 
24. 
25. 


26. 
27. 


20° 


Choose the best estimate for each:problem. — 





350 + 50 =f 
420 ~70=r 
560 + 80=m 
640 + 80 =/ 
540 + 60-=y 
630 = 70 =i 
720 + 90=d 
10° 4 


2. A theatre has 47 seats in each row. Choose the best estimate 
for the number of seats in the theatre if there are 32 rows. 


A 1500 


B 1200 


3. 1 hour is 60 minutes. Choose the best estimate | 
for the number of hours in 5390 minutes. 


A 100 


B 90 


Reflected answers, Set16: J]° 8 


A-8 


30. 
31. 
32. 

33. 


35. 
36. 


c 150 


c 80 


t1 For use with page 103 , 





490 +70 =n 
810 + 90 =/ 
480 ~ 60 =b 
540 = 90=s 

150 2 30h 
360 - 60=t 
120+60=r 


For use with page 115 


Find the sums. 




















fee 2866) a> 3, 42. . 4. 136 5. 427 
+45 pe ea te ae eed +157 +382 
6. 487 fa 28 8. 382 9. 1481 10. 562 
45 856 994 464 2363 
262 +28 +481 +168 +3905 
11. 283 12. 1934 13. 3281 14. 9533 15. 4116 
636 ' 19 5182 65 8476 
34 50 56 536 5022 
+440 +621 +354 +2292 +4273 
Reflected answers, Set 17: J° \0- Sy Jt3" 3° 00° aE 2 800 


For use with page 117 


Find the differences. 

















es 2.51 9 a6 4. 165 5. 367 
oie 24 Se ae 39 ie 7 —39 
6. 356 7. 1373 a 721 9. 500 10. 802 
163 —436 —563 187 —496 
11. 1500 12. 1608 13. 5308 14. 2834 15. 7438 
—59 —567 —795 aay. —842 
16. 6900 17. 8043 18. 7004 19. 5702 20. 6700 
— 3486 —5964 —5437 —3986 —3985 
Reflected answers, Set18: J° /2° Sy e° 3°33 \ae t eg' 2 358 


A-9 





For use with page 123 ) 


Find the products. 





7. 324 8. 572 9. 856 10. 457 iT, 663 12. 294 





























x7 x9 x4 x3 x2 x7 
13. 566 14. 354 15. 768 16. 9534 17. 7604 18. 6875 
x8 x9 x6 x6 x8 ree. 
19. 2442 20. 3905. 21. 5027 22. 9701 23. 6/762 24. 1836 
x8 x6 x9 x4 3 x7 
2 33e° @ 30v 
Reflected answers, Set 19: J° 3e° Silo: 3° 82° tT SST - 


For use with page 125 | 


Find the products. 





Te 19 8. 80 9. 253 10. 147 11. 568 12. 476 
x18 x 89 x 23uC x 45 x 63 x72 




















13. 935 14. 467 15. 851 16. 304 17. 436 18. 514 
x 87 x 94 x56 x 69 215 x 308 




















19. 175 20. 643 21. 863 22. 97/2 23. 781 24. 825 © 
x 302. x 449 x 705 x 667 x 708 x 191 




















2 35/0° e@° 1800 
Reflected answers, Set 20: J° 3e0° Se AN8S% 3°: TAgse vt Je00° 


A-10 








For use with page 139 | 


Find the average of the numbers in each set. 





RATT Role 7. {74, 65, 29} 2519 eel. OF 
22449) 6712, 3} 8. {41, 24, 31} 13:6 {107, 56218897} 
4. {8, 9, 9, 2} 9. 464680, 123} 14-.7{81, 76,21210154} 
BHAGT, oc, 54} 1054137, 76, 75} 15. {465, 392, 436} 
Reflected answers, Set 21: /° 2° e S2° It 8) 


For use with page 147 


Find the quotients and remainders. 








S)T9 13. 6)498 23. 5)596 33:73)1832 43. 5)24 730 





3. 
4. 5)34 14. 8)637 24. 8)166 34. 7)3254 44. 8)61 723 
5. 7)52 15. 3)224 25. 3)856 35. 4)2376 45. 5)32176 © 
6. 9)65 16. 6)465 26. 8)340 36. 7)4552 46. 4)20 593 
Teoh 17. 9)710 27. 8)701 37. 8)5839 47. 6)43 741 
8. 3)23 18. 2)157 28. 6)164 38. 9)5555 48. 9)60 592 
9. 6)29 19. 3)408 29. 3)575 39. 8)7356 49. 7)78 700 
10. 5)38 20. 7)163 30. 4)437 40. 4)4859 50. 5)44 394 
Senso SS ATHIS 31° 28tK8 ° 35° \OIBS* ti’ t\02 ° tS) YeeTBS 
Reflected answers, Set 22: J° \HJ 5 aide IJ’ 28KS° J5° \@He * 





A-11 





Set 23 | For use with page 145 | 


Find the quotients and remainders. 


1. 40)332 9. 40)2560 17. 60)1964 25. 50)2150 
2. 70)701 10. 30)2460 18. 20)1735 26. 80)4530 
3. 20)129 11. 80)2290 19. 90)4983 27. 70)5540 
4. 60)916 12. 70)3842 20. 60)4560 28. 90)7020 
5. 50)487 13. 20)6621 21. 70)5833 29. 60)8365 
6. 80)552 14. 50)2398 22. 80)2169 30. 20)4224 
7. 30)264 15. 60)1176 23. 40)8825 31. 30)8183 
8. 90)675 16. 40)2871 24. 50)9704 32. 40)3005 
JN 35BYt * 18° 8@HJ2- 32’ ¥3° Se PeKPO 


Reflected answers, Set 23: J° SH/5- SY 1081 - 0 et° 10° 835° 





Find the quotients and remainders. 


1. 29)946 8. 51)1020 15. 75)4782 22. 61)3729 
2. 39)948 9. 65)5385 16. 31)9362 23. 36)2976 

3. 58)875 10. 41)2876 17. 59)4200 24. 93)5760 

4. 42)846 11. 72)5167 18. 78)6054 25. 28)1378 

5. 38)856 12. 83)6572 19. 84)6720 26. 59)38 562 
6. 39)978 13. 35)1050 20. 42)8735 27. 72)53 676 
7. 52)679 14. 62)4965 21. 76)6450 28. 79)48 320 
12 C3KPA\- Ie 305° SS CJ KS” 33° SSBS¥ 

Reflected answers, Set 24: J° 25H/2° > STKIS° 8 50°! 0 8SHPP * 


A-12 


For use with page 167 


Find the quotients and remainders. Use the shortcut. 





1, 32)256 2s. 61) 3176. 17. 

2. 43)306 ~=—SS*«*02««35) BIG 18. 
3. 35)216 11. 64)5462 19. 
4. 20)147 12. 41)3457 20. 
5. 58)558 13. 45)1574 21. 
6. 20)185 14. 35)2234 22. 
7. 59)236 15. 39)2654 23. 
8. 37)357 16. 57)3528 24. 
IN SYBII ¢ 18° PABIO’ 32” Sekt? © Se 
Reflected answers, Set 25: J° 8 > \Be2- 


46)3875 25. 63)5463 
BoyOy2 © F5y VR2BS 65)5476 
37)9786 27. 58)4683. 
19)1456 28. 29)2465 
72)3972 29. 26)9541 
68)4763 30. 68)5432 
65)2976 31. 54)7490 
52)2934 32. 49)4538 
SYBJe 

0 2Sbt- 10° ee@BIa’ 


For use with page 163 3 


Find the quotients and remainders. Check your work. 


1, 61/18 625 4. 38)58 364 
2. 89)65 871 5. 85)58 403 
3. 26)16 382 6. 92)74 614 


Solve each story problem. 


13. If 1152 students want 
yearbooks, how many 
dozen yearbooks 
must be ordered ? 


N’ 305B5¢ * 10° taoKee 
Reflected answers, Set 26: J° 202HS0° 


7. 78)23 580 10. 74)29 656 
8. 87)10 055 11. 22)16 387 
9. 94)65 386 12. 18)13 428 
14. 14168 people wish to go toa 


football game. If each bus can 
hold 28 people, how many buses 
are needed ? 


VY J232K3¢t © 


A-13 





For use with page 165 


Find the answers to these money problems. 




















6. $ 4.31 7. Sabie 8. $ 8.06 9. $56.30 10. $47.85 
x 54 a4 IP. ees x25 x 56 
11. $20.57 12. $32.70 13. $20.42 14. $53.02 15. $26.57 


x 98 __ x86 x9 eau! x 74 














16. 5)$0.55 17. 7)$6.30 18. 4)$2.88 19. 3)$12.15 20. 4)$16.40 


21. 29)$1.45 22. 51)$408 23. 75)$4.50 24. 65)$4.55 25. 31)$2.17 





Solve the problems. 


31. Dave earns $4.95 a week 32. A 12-gram package 
delivering papers. How much costs $0.84. 
will he earn in 6 weeks ? How much is this per gram ? 
33. Glenn spends $1.65 each 34. Mr. Wall paid $2.48 for 
week for lunches. gas for his car. If he got 
How much does he spend in one 14 litres of gas, how much 
month (4 weeks) for lunches ? did he pay per litre ? 
35. Nick saves $20.50 each 36. Bill wants to save enough for 
month. How much will a $66.40 bicycle in 16 weeks. 
he save in one year ? How much must he save each week ? 


2 evas t2° S0°20:00 Sd: 25 05- 38° 20 Ct 30°20'02 3020 C\ 
Reflected answers, Set 27: J) 2/\JO° S 22/0" 3° 282°3e° tT 211000" 


A-14 





For use with page 173 ; 


List all the factors of each number. 





2. 24 4. 54 6. 63 8. 69 102375 


Give the missing numbers. 


11. If 10 isa factor of a number, then ||| and lll are factors — 
of that number. 


12. If 14 is a factor of a number, then ||ll| and ||| are factors 
of that number. 


13. If 2 and 11 are factors of a number, then lll is a factor 
of the number. 


14. If 3 and 5 are factors of a number, then ||| is a factor 
of the number. 


ais 3vesa JS J8 St 3e AS} 
Pale So A Sat Se Rey Wile sv 8 Je 35 ey)" 
Reflected answers, Set 28: J° {J° 53° ed J8}° 22 es ENS LO aOast Onc 


For use with page 177 


For each exercise, give the union and the intersection of the two sets. 








sa {o2 9% 10} AMG “O11 AZ, 3; 4,1020 Lect 
Ne=H{9-1 0612261 3} Di= 48.497, 10} 

5. Or {0.48 2} G2 be— A435. 0/1, SG sel Ot 
R-=44 556: eS Pee 

XS V9 B= {o'l's'3't'2'e'8'J 0} * vVuUB={5¥} 

Reflected answers, Set 29: J° 29 1 = {Sv\J0}° 2ul= {t}° 


A-15 


For use with page 179 


. List the factors of 10. 2. List the factors of 15. 
. List the common factors of 10 and 15. 

. What is the greatest common factor of 10 and 15 ? 

List the factors of 12. 6. List the factors of 27. 


List the common factors of 12 and 27. 


oN Bw = 


What is the greatest common factor of 12 and 27 ? 


Give the greatest common factor of each pair of numbers. 


923,20 12. 28, 35 15. 36, 24 18. 10, 16 
10. 9, 24 13. 26, 6 46 2: 24 19. 15, 20 
ieee) 14. 14, 28 lee aS 20. 18, 30 
Reflected answers, Set 30: J° 2 OF ° 2 yea at I wi oid er Tt 2 


Set 31 | For use with page 187 


List the multiples (to 36) of 6. 
List the multiples (to 40) of 4. 


List the common multiples of 4 and 6. 


Mee eh A Yale as 


Give the least common multiple of 4 and 6. 


Give the least common multiple for each pair of numbers. 


5. 2and7 9. 13 and3 13. 10 and3 17. 12 and8 
6. 8and3 10. 5and8 14. 4and12 18. 2and9 
7. 9and5 11. 2and6 15. 9and6 19. 12 and2 
8. 7 and 4 12. 6and7 16. 10 and 2 20. 3and9 
Tt om 0 13° 30 IN” S¥ 


Reflected answers, Set 31: J° {0 @ JS’ J Sv 


A-16 


For use with page 197 


Find the missing fractions. 


Illll is equivalent to 2. 


2 is equivalent to |||. 





A-17 


For use with page 193 7 


Give the next three fractions in each set. 





20 406m S510 


Y a Lf Cote fer Teter Le coc 





ils pee sss 
7. {ior 300 30 40" Bor 3 


3. {5,19 15 20 25 


Yeo atte Alb vats} Sy) 
6 12’ 18" 24 30’: ° 8. { Ph We Ales Se | 


10” 20” 30” 40’ 507 *°:: 


3 26 Ory? = 15 
Dsl eeioiris: Sor abr oe 


Wey Bee Ve lb 
10. {3, 8, {5 16 207° 3 


i i apa beg cla Rote 
4. ts, te 247 32: 40" °° 


. . . . 


gulen on tenis 
5. {5, 147 211 287 357 «=~ 





Reflected answers, Set 33: J° (2°? 53} yy eee 


For use with page 197 | 


Which pairs of fractions are equivalent ? 











3. 3,78 13.43 23. 1g, 18 
4,2, 14. 3,44 24. 2.33 

5. 44 15. 2,3 25. 24 18 

6. 5/20 16.34 26. 314 

7. 46. i00 17. 10,28 27. ¥, 8 

8. 1,2 18.0314 28. §, 25 

9. & 48 19. 3% 29. 35,88 

10. 3,3 20. 30,4 30. 22, 33 

Jy edniagyjeug * J5° vos edniagyjeus * SJ° edniagjeus * SS’ vos edniagjeus 
Reflected answers, Set 34: J° Vol sdniasjeus * S° sdniagjeus * 
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For use with page 207 | 


Give the lowest-terms fraction for each of the following: 





2.830 oa 14a 200 26. & sph ule 38. 2 
Ea one 15. 12 21. 4 27. 33. 3 39. 9 
4. 3 10. ;& 16. & 22-5 28. 32 34945 40. 15 
5. 2 fies Way Wes 23. = 29. 2 35." 41, 2 
6. pare alte ay 247 0 36. 14 Ah 
S25" 31° 3\ > 

Reflected answers, Set 35: J° 5° eS Ie) a 8 





For use with page 2717 


Give the correct point for the fractional number that is indicated 
by the set of equivalent fractions. 





B 
{3, ~, 32, 38, _ <7. ra oi aD } 


ci, > 
ol 

Slo 

rs 

ele 

. 

als 
oly 

= 

= 





Reflected answers, Set 36: | B° See 
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Give the missing numerator or denominator. 


1. 


ee SN 


| For use with page 213 


1 — il 
2 ae 
Pes 
10 = Th 
1 — il 
7 iho 1.3 
i 

3 = th 
2 — li 
Baan ako 


6. 3=f 11. 
z=! 12. 
3 iil 13. 

| 
.3= 14. 
10. i =4 15. 


Reflected answers, Set 37: J° 35° 


Give the correct sign (>, =, 


=" 


Ww 


“I 


o 


4 


=k 
© 


Ny 


2 ffs 


2. 


Bill 2 


2 les 


4 ill % 


 Eilllp 
Sills 
. $l 3 





5 ill 2 


2 ill 38 


2 irs 


AS 35: 
Reflected answers, Set 38: J]° <— 
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1 


ond 


12. 


N 


13. 


14. 


15. 


16. 


1 


~ 


18. 


19. 


20. 


oth aa? 


lon Ale 


ap 


aN) 


I 


(o) 


or <) for each |). 


Fill 2 


2 ilk 


5 ill 
5 ill) 3 
5 ill 3 


33 lh 3 





illite 


wills 
2 ills 
+ ill & 


N 
= 


Nh 
NO 


23. 


24. 


25. 


26. 


27. 


N 
fee) 


— cok 
o © 
Ol|R OlR # 


jo) 


Nh 
co) 


Ins 


7 | 


io lla 
3 ill 8 
3 ll 2 
3 ill é 
‘bill 
3 ill 23 
$i 





3h 


8. 
Ms 32.5 


33. 


36. 
37. 


38. 


is) 
© 


40. 


1 _ Ili 
ai 21 OWS STON 

4° 12 
22. 5 ml 
23. 1=! 

I +B. 2s 
24. 10 iii 
25. 2= 4 

Ay ee 





> ill 3 


. 4 ill 2 


35. 


38 ill 8 
2 ill 3 
3 lit 8 
lll 3 


2 


3 lh § 


| set 39 | For use with page 217 | 


Solve each short story problem. 


1. Gail’s hand: 9 centimetres long. 2. Henry ate 4 eggs. 





Mark's hand: 1 decimetre. Angie ate ; dozen eggs. 
Who has the longer hand ? Who ate more eggs ? 

3. Bob ate dinner in 4 hour. 4. Ann bought 4 metre of material. 
It took Alex 20 minutes to Joan bought 2 metre. 
eat dinner. Who ate faster ? Who bought more material ? 

5. Frank worked $ hour. 6. Sam read 3 of his book. 
Pete worked 50 minutes. Tony read 3 of the same book. 
Who worked longer ? Who read more ? 

Reflected answers, Set 39: J° Si" 3S HEUIA 


For use with page 219 


Solve each story problem. 


1. The ratio of boys to girls : 2. The ratio of tires to cars is 
is 2 to 3. There are 15 girls. 4 to 1. There are 24 tires. 
How many boys are there ? How many cars arethere? 

3. The ratio of tables to chairs 4. The ratio of swings to students 
is 1 to 6. There are 5 tables. is 4to 15. There are 30 
How many chairs are there ? students. How many swings 

are there ? 

5. The ratio of eggs to cartons is 6. The ratio of dogs to bones 
12to 1. There are 5 cartons. is 3 to 8. There are 9 dogs. 
How many eggs are there ? How many bones are there ? 

Reflected answers, Set 40: J° /0° x e 


A-21 


For use with page 227 | 


Find the sums and differences. 





2wartsa 7.543 12 
3.3-3 8. 3+3 13) Ss 
4.5 +% Quetiog 14. 345-3 
Fuser oa tolOpath nae lo 


Solve each short story problem. 


26. Drove #5 kilometre. 


then drove o kilometre farther. 
Drove how far ? 


= 
jo) 


Reflected answers, Set 41: J & Qe Ok 


r| 


al (A 
- 


VT 22. 3-3 
18. 24+% 23: B- & 
19. 242 24. 24+ 3 
205. a 2,24 5 
27. Read 3 of a book, 
then read § more. Read 
how much of the book ? 
Tr er ee a ae 


For use with page 2317 


Make lists of equivalent fractions until you find 2 with the same denominator. 


Then find the sum or difference. 














2 ia 5 Teg: 8 is 
3.244 6. ited Sete 
16. 5 17. 5 18. 3 19 
+ To ~T9 md 
Reflected answers, Set 42: J° £01 >° t 7° 
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ae 


NH wir 


Lm 


-|00 








fom: 14. 3 + io 

B+ 15. 3 — 

20. 2. 218) = 
+4 =i 
10". 8) 13%3 





For use with page 235 | 


Give the missing numerators. 





15 


Find the sums and differences. 


2 
Ow 


a 8. 


A ees 
Ova 


th 
30 








i720 Taos 19. 3 
ate +i0 ee 
23. i 24. 3 25. i 
+t meee ie 
rl: oe 31. $42 937-b: 
30.;+% 32. 3-2 34, 1- 


Solve each short story problem. 











20. 3 21 22, 4 
+2 ee +3 
26. i 27. 28. § 
a Baga A ~ at th 
5 100 100 
Z 35.34 37. 3% -3 
b 865+ FB. oH — 78S 





41. 


John ran % kilometre. 
Jim ran 3 kilometre. 
How much farther did John run ? 


ie 2 39° ime +0" $ pox 
jy 80 Is) 2 (oo ee ein 22 
Reflected answers, Set 43: J ¢° 31'0;- 


42. 


Andy played in 2 of the football 


game. David played in ; of 
the game. How much more did 


Andy play ? 


ie 


Pale. 


0 SO A. 


A-23 





Change each mixed numeral to an improper fraction. 


1. 63 ate 5. 5} 7 978) eae 


BE 4. 4: 


si 


5 6. 71 8. 92 10. 12 12. 23 


Change each improper fraction to a mixed numeral. 


13. 38 15. 4 WE GG 1g 21. 34 23.2. 
14. 2 16. # 18. #2 20. ? 22. 24 24, 
Solve each short story problem. 
25. Bought ? kg of apples and 26. Exercised 2 of an hour on 
3 kg of oranges. Bought Monday and § of an hour on 
how many kilograms Tuesday. Exercised for how 
of fruit ? long on these two days ? 
(gee. Aor iese wile pe Is 52 (Pewee ick 0 Se 
Reflected answers, Set 44: J° =" 3 4° a> npE a 3° 


pet 45 | Foruse with page 241 


Find the sums. Give them in lowest terms. 





























1: 4h ramiget 3, 5E 4. 32 5. 6 =. 6. 4, 
ele +24 +45 +25 POR +33 
7. Sip 8. 7 9, 6% 10. 62 11.. 3 12. 42 
+13 +2) +45 +13 +74 +23 
et e” A? 
Reflected answers, Set 45: J° //> a 102° 3° OF" t es* 
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For use with page 243 
Solve each short story problem. 
Le 4 hours going. fk 2 
_ 52 hours returning. 
How long for entire trip ? 


. 2:66 kg of peanuts. 
13685 kg of almonds. 
How many kilograms of nuts ? 


3. 4 cm of rain on Saturday. 4 
2 cm of rain on Sunday. 
How much rain in all ? 


. Ran kilometre. 
Walked {3 km more. 
How far in all ? 


5. Lost 13 kilograms one week 6 
and $ kilograms the next week. 
Lost how much in all ? 


. Drank 23 cups of milk 
and 13 cups of water. 
Drank how much in all ? 


Reflected answers, Set 46: J° 9° /ONl2° + 


For use with page 245 


Find the differences. Give them in lowest terms. 

































































1. 6% Jetta ls 3. 6% 4 38 5:2 92 6. 53 

=13 — 2 — Ato =15 —6% —23 

7. 3,64 8. 94 9. 55 10. 93 11. 7 12,233 

— 3% -1%5 — 46 ay) —53 air 

13. 8 1a 15. 92 160-67) aehiea. 18.) 

_33 =6¢ 228 a ji Pie 

19. 92 20. 6% 21. 74 2201828 —237 5% pi2ase- oes 

= 94: e's med _Ailz 3.241 _ Q8l 

15 100 100 100 

ogi oe 3F 

Reflected answers, Set 47: J° 2° 5 pe 3° sir td 
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For use with page 253 | 


Give the missing numerator or denominator. 





2.8.1=8+ § 6. 43.3 = 43+ 4 10.96=9+% 


3. 28.3 = 28 +3 7. 82=8+4+2 1.62=6+ 21 
4) a ea 8. 3.5=3 + ii 12. 34.7=34+2 


Give the correct decimal for each sum. 






14. 26+ 18.9+; 22.19+ 4 26. 36+ 3 


15. 41+ 33 19.3+3 23. 26+33 27. 214+ 
16. 86+ 3 20. 15+ 34 24. 42+ 3 28. 62+ 
{Vo 32S Serve: Se” ole 

Reflected answers, Set 48: J° S- 2 40 a i IQA 


: For use with page 255 


Write each fractional number as in the example. 
(Example: 9.362 = 9 + 33 + 785 + a50) 


e041 4. 81.6 7. 47.63 10. 4.956 13. 3.057 


2:83:02 5. 6.76 8. 48.74 11. 19.943 14. 49.12 
3403/6 6. 62.31 9. 3.892 12. 4.03 15. 16.804 


Give the correct decimal foreach sum. . 





172 9 #64 21981 5a, 


+ 78 25. 724+ 64+ x50 + wo 
18.54+34+ 7% 22. 24+ 447% 26. 414+ 4+ 735+ wo 
19. 7+ 447% 23. 16+ 3+ 335 27.44 34% +35 
Reflected answers, Set 49: Je 3\° Sols Ise SY 8'30t 
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ee eee 


eae} Acacmmane 


— 


ee 


ee 


ee 


For use with page 257 


Give the correct sign (<, =, or >) for each ll. 





2. 42.6 |i 46.2 7. 7.15 if) 7.14 12. 4.158 ll) 4.258 


3. 16.7 || 16.7 8. 5.32 | 5.22 13. 3.749 ll) 3.739 
4. 65.8 64.4 9. 7.08 ill 7.06 14. 2.584 |) 2.684 


= 


5. 41.9 lll 40.9 10. 6.16 jl 6.26 5. 3.629 ill) 3.628 


Find the sums and differences. 





Pome 10 Og 50 “sp OF Oe ETSI" O98 
Reflected answers, Set50: 1 <° @ <° WO<* Je Yo Jyod 


For use with page 259 


Find the sums and differences. 








6. 0.34 7. 13.5 8. 2.5 9, +296 10. 3.43 


ge O45) IS 3.0 SARE) +5.57 
11. 24.39 12. 6.34 137 "8:63 14. 15.28 15. 70.91 

+8.7 —4.57 aS IR 74S} a/LOS —1286 | 
16. 0.683 17..10°902 18. 8.771 19. 21.446 20. 4.844 

+ 0.785 — 0.610 — 5.847 — 0.008 — 0.369 
Reflected answers, Set BT: Fla 5 Seige 3 FSS ee 2 80P 
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Set 52 | For use with page 267 





Find the total amounts. 














1. $8.76 2. $10.39 3. $4.98 — 4. $36.50. yD SO7.80. 
4.32 | 4.61 3.49 9.98 eer eee 
6. $6.36 7. $15.49 8. $7.49 9. $49.99 10. $58.67 
2.83 4.51 8.89 23.46 46.98 





11. $104.95 12. $69.99 13. $127.49 14. $89.98 15. $721.11 F 
S775 69°99 98.98 89.98 34.87 








Find the differences in the amounts. 











16. $5.65 17. $6.57 18. $56.30 19. $64.50 20. $36.50 
Cea | 4°92 °2 27.88 , 3.98 ee 17.98 
21. $29.45 22. $104.25 23. $110.07 24. $365.98 25. $532.48 
16.59 67.48 39.95 299.99 398.99 
10° 2e0'PS ° SO’ eI8°P5 
T eves : RP esi st - I@ e5338° dA--2)-02- 18° es8ts* 
Reflected answers, Set 52: J° 2)308° Y 2/200° 3 28tl\- 


| For use with page 293 


Give the products. 


Tati 5. ix 4 9,ix 13. 2x2 17. 2x 
5 5 6x7 2%*%5 6X9 

248 Xo 6.3x7 10.3x i 14. 3xé 18. 32 x 3 

S.24X 7. 4X45 11.5x 15. 3x4 19.3x3 

4.;x9 8. ix % 12. 3x F 16.3xZ 20. 3x2 

i ogy Bon 

Reflected answers, Set 53: J° © 0 J©° e =: a 
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For use with page 295 


Solve the equations. 


ay eae Atay ath LS aw 

1. Sees : 5. WX e= 5 9. Geox :av=as 
bg de all ao © eevee y bl thal Yates 

Coy came ;' | TGs. 520 VM 36 73-=97 

A ee es ee 3 peel) 

2.5x 5 =i 6. tx 3= 33 10.3 3.x Cosma 
ie eee ees WaareD Wel = 15 3 

io +5 = 4 se ees 50 ~ lo © 
a a ated | 2a eG 

2 Pie Be le dxXs=3 US Xe ee 
eld Mes Sl 6 tO Site) 9 6 2s 

oi wis, ft 3 73=d SC 

1 405 1 ewe oaths ae 
MTS a cStS Sere ha 12 1X3s=7T0 
pacing Ma oly Aegght hagpte eS vee fey 
$5 35 Xx Rome Joan 2 jo z=! 


Reflected answers, Set 54: J) \ =>) eo M=3° g a= 


b 


For use with page 297 


1. Ate 3 of 3 of a pie. 2. 4 of the boys play football. 
Ate how much pie ? 4 of these boys are on the 
first team. What part is on 
the first team ? 


3. 3 of the students like beans. 4. Travelled 3 of a kilometre. 
+ of these students also like Walked 3 of this distance. 
corn. What part likes both Walked how far ? 
vegetables ? 

5. Home 5 of the day. Spent z 6. 4 of the students ride 
of this time eating. Spent the bus. 3 of these students 
how much of the day eating ? ride at least 3 kilometres. What 


part ride at least 3 kilometres ? 





“|a 


Reflected answers, Set55: J° ° 3 
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Adler, Irving. The Giant Golden Book of Mathematics. New York, Golden Press, 1960. 
(Available from Whitman Golden Ltd., Cambridge, Ontario) 
Have you ever wondered why a tree grows or why a volcano is shaped as it is or what 
makes a card trick work ? This colorful book answers these and many other questions, 
through exploring the world of mathematics. You will find all kinds of exciting ideas about 
numbers and what they mean in our daily lives. Here are just a few of the interesting topics: 

The symbol Egyptians used to show a fraction : 

When the shortest path between two points is a curve . 

Archimedes’ development of giant catapults . 

How Maxwell's equations led to electronics . 


Bendick, Jeanne, and Levin, MarciaO. Take Shapes, Lines and Letters. New York, 


McGraw-Hill Book Co., 1962. (Available from McGraw-Hill Ryerson, Scarborough) 


This book sparks your interest about mathematics in art, music, and everyday life; 
about shapes and curves in nature; and about drawings, graphs, and secret codes. 
Ideas to explore include: . 

What Kepler discovered about planets 

What figure is a symbol of the universe . 

A number system using letters 

Chinese tangrams 


Hogben, Lancelot. The Wonderful World of Mathematics. New York, Doubleday, 
1968. (Available from Doubleday Publishers, Toronto, Ontario) 
This book shows that the story of how man became civilized is also the story of how 
mathematics became a science. You will enjoy going back to the time of the cave man 
and finding out how man learned to measure and to count, to build and to navigate, 
to design and to calculate with computers. Some enjoyable things in this book are: 

The Mayan Indian base-twenty number system . 

Cannonball warfare : 

Drawing an ellipse with two pegs . 

Graphs of solid steel 


Jonas, Arthur. New Ways in Math. Englewood Cliffs, New Jersey, Prentice-Hall, Inc., 


1962. (Available from Prentice-Hall of Canada Ltd., Scarborough, Ontario) 
Cartoon-style mathematics explains sets, probability, and algebra in a way you'll really 
enjoy. The chapter “‘Men in Math” includes both modern giants, like Einstein and 
Von Neumann, and history’s great mathematicians, like Pythagoras and Archimedes. 
Other chapters you will probably find interesting include: 

The magic of two 

When 1001 = 9 

What is your hunch? . 

Doughnuts and pretzels . r 
You may also enjoy reading More ner Ways in Math (1964), Hp Mr. Souas 
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Other books to explore in your library are listed below: 


Adler, Irving. Logic for Beginners Through Games, Jokes, and Puzzles. New York, 
John Day, 1964. (Available from Longman Canada Ltd., Don Mills, Ontario) 


Good thinking is needed to solve the 285 brain teasers collected here. 


Barr, Donald. Arithmetic for Billy Goats. New York, Harcourt Brace Jovanovich, Inc., 
1966. (Available from Longman Canada Ltd., Don Mills, Ontario) 

Counting with his two front hoofs, young goat William Gruff invents a two-digit 

(binary) counting system. 


Bendick, Jeanne. Take a Number: New Ideas + Imagination = More Fun. New York, 
McGraw-Hill Book Co., 1961. (Available from McGraw-Hill Ryerson, Scarborough) 

A cleverly written book about the history of numeration, the binary system 

and computers, perfect and prime numbers, and fun with numbers. 


Bendick, Jeanne, and Levin, Marcia. Mathematics Illustrated Dictionary. New York, 
McGraw-Hill Book Co., 1965. (Available from McGraw-Hill Ryerson, Scarborough) 

A handy tool for students. If you need to know about ancient or contemporary 

mathematicians, mathematical terms and definitions or any facts and figures, 

use this dictionary. 


Gardner, Martin. Perplexing Puzzles and Tantalizing Teasers. New York, Simon and 
Schuster, 1969. (Available from Musson Book Co., Don Mills, Ontario) 

Have fun with riddles, teasers, illusions, tricky questions, word and picture puzzles. 

All the answers are included. You may enjoy “Sneaky Arithmetic,” page 30, 

“Folding Money Fun,” page 54, and “Mother Hubbard’s Cupboard,” page 67. 


Kettlekamp, Larry. Puzzle Patterns. New York, William Morrow, 1963. 
(Available from George J. McLeod Ltd., Toronto, Ontario) 

Entertaining historical background of puzzles including Sir |lsaac Newton's 
famous problem about trees and the 4000-year-old Chinese tangram. 


Leeming, Joseph. Fun With Puzzles. Philadelphia, J. B. Lippincott Company, 1946. 
(Available from McClelland and Stewart, Toronto, Ontario) 

Also available in paperback from Scholastic Book Service, 1966. 

A collection of more than 200 match, coin, paper-and-pencil, cutout, 

and word puzzles. The answers are all in the back. 


Luce, Marnie. ‘Math Concept Books.’’ Minneapolis, Lerner Publications Co., 1969. 
(Available from J. M. Dent & Sons (Canada) Ltd., Don Mills, Ontario) 

These books will help you understand the way numbers work. 

The titles include Counting Systems, Lines and Planes, 

Points, Polyhedrons, and Primes Are Builders. 
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Meadow, Charles. The Story of Computers. |rvington-on-Hudson, New York, Harvey 
House, Inc., 1971. (Available from Burns & MacEachern Ltd., Don Mills, Ontario) 

An introduction to the fascinating new world of electronic computers—how they 

are used and how they are programmed to solve problems. 


Murray, William, and Rigney, Francis. Paper Folding for Beginners. New York, Dover, 
1960. (Available from General Publishing, Don Mills, Ontario) 
See what you can make by folding, tearing, and cutting paper. 


Ruchlis, Hy, and Milgrom, Harry. Math Projects: Mathematical Shapes. Brooklyn, 
New York, Book Lab, Inc., 1968. 

Use straws and pipe cleaners to make cubes, tetrahedrons, octahedrons, 

prisms, and pyramids. 


Sobol, Ken. The Clock Museum. New York, McGraw-Hill Book Co., 1967. 
(Available from McGraw-Hill Ryerson, Scarborough, Ontario) 

A brief and interesting history of clocks and time-keeping devices from prehistoric 
times to the present. 


Wentworth, D., Stecher, A., Couchman, K., and MacBean, J. Mapping Small Places. 
Toronto, Holt, Rinehart and Winston of Canada Ltd., 1972. 

This book suggests activities related to maps and map-making. They include measuring 
distances directly, using map scales, measuring angles and heights, and using the 
compass. 


White, Lawrence B., Jr. Investigating Science With Paper. Reading, Addison-Wesley 
Publishing Co., 1970. 

A chapter on “‘paper engineering’’ includes bridge building, testing and the like. Math 
puzzles and a little magic add to the fun. 
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addend Any one of a set of numbers to be added. 
In the equation 4 + 5 = 9, the numbers 4 and 5 
are addends. ; 


addition An operation that combines a first number 
and a second number to give exactly one number. 
The two numbers are called addends, and the one 
number which is the result of combining the two 
numbers is called the sum of the addends. 


angle Two rays from a single point. 


pene 


approximation One number is an approximation of 
another number if the first number is suitably ‘‘close”’ 
(according to context) to the other number. 

area The area of a closed figure or region is the 
measure of that region as compared to a given 
selected region called the unit, usually a square 
region in the case of area. 

associative principle See grouping principle. 

average (arithmetic mean) The average of a set 
of numbers is the quotient resulting when the 
sum of the numbers in the set is divided by the 
number of addends. 

centimetre A unit of length. One centimetre is 
yoo Metre. 


circle The set of all points in a plane which are 
a specified distance from a given point called 
the centre or centre point. 


circle 
centre 
point 


clock arithmetic A mathematical system using only 
the twelve numbers of a clock face. It is also 
called modular arithmetic or remainder arithmetic. 


common factor When a number is a factor of two 
different numbers, it is said to be a common factor 
of the two numbers. 


commutative principle See order principle. 
compass A device for drawing models of a circle. 


composite number Any whole number greater 
_ than 1 that is not prime. 


cone Generally thought of as a right circular cone, 
which is illustrated below. 


congruent figures Figures that have the same 


size and shape. 


congruent triangles 


co-ordinates Number pair used in graphing. 


co-ordinate axes Two number lines intersecting 
at right angles at O. 


cube A rectangular prism (box) such that all faces 
are squares. 


cylinder Generally thought of as a right circular 
cylinder, which is illustrated below. 


decimal Any base ten numeral that uses place value 
to represent a fractional number. 


degree An angle unit that is a of a right angle. 


denominator The number indicated by the numeral 
below the line in a fraction symbol. 


diagonal A segment joining two nonadjacent 
vertices of a polygon. In the figure, the diagonal 
is segment AB. 


A B 


diameter A chord that passes through the centre 
point of the circle. 


centre 
A B 


difference The number resulting from the 
subtraction operation. 


digits The basic Hindu-Arabic symbols used to 
write numerals. In the base-ten system, these are 
the digits 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 
distributive principle See multiplication-addition 
principle. 
dividend Inthe problem 33 ~ 7, 33 is called 
the dividend. 
Soke 
Example: 7)33<dividend 
8 
5 


division An operation related to multiplication 
as illustrated: 


12+3=4 
3x4= Leet 
12+4=3 
divisor Inthe problem 33 ~ 7, 7 is called the 
divisor. ‘ 
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edge An edge of a space figure is one of the 
segments making up any one of the faces of the 
space figure. 


empty set A set that has no objects in it. 

equality (equals; or =) A mathematical relation 
of being exactly the same. 

equation A mathematical sentence involving the 
use of the equality symbol. 

Examples: 5 + 4 = 9;7 + 2 OF eS, 
equivalent fractions Two fractions are equivalent 
when it can be shown that they each can be used 
to represent the same amount of a given object. 


Also, two fractions are equivalent if these two 
products are the same: 


C(3><6)— 4 x 6 —> 24 
CEL ERI Sh 


equivalent sets Two sets that may be placed in 
a one-to-one correspondence. 














estimate To find an approximation for a given 
number. (Sometimes a sum, a product, etc.) 


even numbers. The whole-number multiples of 2 
(0,27 Aa6e Se OM 2s) 


face The face of a given space figure is any one of 
the plane geometric figures (regions) making up 
the space figure. For example, in a cube each of 
the square regions is a face of the cube. 


factor See multiplication. The equation 6 x 7 = 42 
illustrates that both 6 and 7 are factors of 42. 


fraction A symbol for a fractional number, usually 


F PSG 
written —, —, =, and so on. 
3 482 
fractional number The one number we think about 
for each set of equivalent fractions. 


function The set of number pairs (input, output) 
generated by a function rule applied to a given 
set of numbers (input numbers). 


graph (1) A set of points associated with a given 
set of numbers or set of number pairs. (2) A picture 
used to illustrate a given collection of data. The 
data might be pictured in the form of a bar graph, 
a circle graph, a line graph, or a pictograph. 
(3) To draw the graph of. 

greater than (>) One of the two basic inequality 
relations. 

Examples: 8 > 5, 28 > 25, 80> 50 
greatest common factor The largest, or greatest, 
number that is a factor of each of two numbers. 
grouping principle (associative principle) When 
adding (or multiplying) three numbers, you can 

change the grouping and the sum (or product) 
is the same. 
Examples: 2 + (8 + 6) = (2 + 8) + 6 
3 x) (4>x92))= (3 <4) x 2 
hexagon A six-sided polygon. 
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hypotenuse The side opposite the right angle in 
a right triangle. 


hypotenuse 


legs 


improper fraction A fraction in which the 
numerator is greater than or equal to the 
denominator. 
Examples: apt 
056 S107 
inequality (<, #, >) In arithmetic, a relation 
indicating that the two numbers are not the same. 


intersection of sets The intersection of two sets 
is the set of elements common to both of the sets. 
If A and B are sets, A (\ B denotes the intersection 
of the sets. 


A B 


¢g PWNS He} 


least common denominator The least common 
multiple of two denominators. The least common 


denominator of 2 and 2 is 12. 
4 6 


least common multiple The smallest non-zero 
number that is a multiple of each of two given 
numbers. The least common multiple of 4 and 6 is 12. 


fength (1) A number indicating the measure of one 
line segment with respect to another line segment, 
called the unit. (2) Sometimes used to denote one 
dimension (usually the greater) of a rectangle. 


less than (<) One of the two basic inequality 
relations. Examples: 5 < 8, 25 < 28, 50 < 80. 

line A line is a set of points that ‘“goes on and 
on” in both directions. There is only one line 
through any two points. 

line segment See segment. 


lowest terms A fraction is in lowest terms if the 
numerator and denominator of the fraction have no 
common factor greater than 1. 


measure (1) A number indicating the relation 
between a given object and a suitable unit. (2) The 
process of finding the number described in (1). 


metre A unit of length in the Metric System. 
A metre is 100 centimetres. 


midpoint A point that divides a line segment into 
two parts of the same size. 

minus (—) Used to indicate the subtraction 
operation, as in 7 — 3 = 4 (read, “7 minus 3 
equals 4”). 

mixed numerals Symbols such as 24 and 34. 


multiple A first number is a multiple of a second 
number if there is a whole number that multiplies 
by the second number to give the first number. 
Example: 24 is a multiple of 6 since 4 x 6 = 24. 


multiplication An operation that combines a first 
number and a second number to give exactly one 
number. The two numbers are called factors, and 
the one number which is a result of combining the 
two numbers is called the product of the two 
numbers. 

multiplication-addition principle (distributive 
principle) This principle is sometimes described 
in terms of “‘breaking apart’’ a number before 
multiplying. 
Example: 6 x (20 + 4) = (6 x 20) + (6 x 4) 


number line A line with a subset of its points 
matched with a subset of the real numbers. We 
say that the rational number line has “holes” in it 
because some points are not matched with rational 
numbers. The real number line is said to be 
“complete’’ because each point is matched with 
some real number. 


So 
0 1 2 3 Ay. 
The number line 


eee = 0 1 2 3 Aes 


A positive and negative whole number line 
A BO 


wre em OQ. ee 2 223. 3a. 4. ok 
The rational number line 





number pair Any pair of numbers. In this book, 
usually a pair of whole numbers. 


numeral A symbol for a number. 


numerator The number indicated by the numeral 
above the line in a fraction symbol. 


odd number Any whole number that is not even. 


one principle (for multiplication) Any number 
multiplied by 1 is that same number. 


one-to-one correspondence A one-to-one 
correspondence exists between two sets when the 
elements of one can be matched with the elements 
of the other in such a way that each element of the 
first set is matched with exactly one element of the 
second set and each element of the second set is 
matched with exactly one element of the first set. 


order principle (commutative principle) When 
adding (or multiplying) two numbers, the order of 
the addends (or factors) does not affect the sum 
(or product). 
Examples:4+5=5+4 
OA Be Sh es SPE PZ 
parallel lines Two lines which lie in the same plane 
and do not intersect. 


parallelogram A quadrilateral with its opposite 
sides parallel. 


parentheses A pair of curved symbols, (_ ), used | 
to indicate grouping or order of performing 
operations. 
Examples: (5 x 4) —2 = 18 
5 x (4—2) = 10 


pentagon A five-sided polygon. 


perimeter The sum of the lengths of the sides of 
a given polygon. 


period In arithmetic, each set of three digits 
indicated by spacing when writing a numeral is 
called a period. These periods are called (right to 
left) units’ period, thousands’ period, millions’ 
period, and so on. 


Example: 3 4 2 674 208 
millions’ thousands’ units’ 
period period period 


perpendicular lines Two lines that intersect in 
right angles are perpendicular to each other. 

place value A system used for writing numerals for 
numbers, using only a definite number of symbols 
or digits. In the numeral 3257 the 5 stands for 50; 
in the numeral 36 289 the 6 stands for 6000. 

plus (+) Used to indicate the addition operation, as 
in 4 + 3 = 7 (read, “4 plus 3 equals 7”). 

polygon A closed geometric figure made up of 
line segments. 

prime number A number greater than 1 whose 
only factors are itself and 1. 

product The result of the multiplication operation. 
In6 x 7 = 42, the product of 6 and 7 is 42. 

prism A three-dimensional figure whose bases are 
congruent polygons in parallel planes and whose 
faces are parallelograms. 

protractor An instrument used for measuring angles. 


pyramid A three-dimensional figure with a 
polygonal base and triangular lateral faces. 


“an 


quadrilateral A four-sided polygon. 
quotient The number (other than the remainder) 
that is the result of the division operation. It may be ° 
thought of as a factor in a multiplication equation. 
radius (1) Any segment from the centre point to 
a point onthe circle. (2) The distance from the 
* centre point to any point on the circle. 


B 


ratio A pair of numbers used in making certain 
comparisons. The ratio of 3 to 4 is written 


3 
3:4 or—. 
4 
ray The heavy part of the line shows a ray. 
line 
Qa 
ray 


rectangle A quadrilateral that has four right angles. 


regrouping A method of handling place value 
symbols in adding or subtracting numbers. 
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remainder: Example: was 
7)47 
42 

5 <— remainder 


repeated addition Finding the sum of a set of 
numbers, each of which is the same. 


Example:5+5+5+45 


repeated subtraction Starting with a number and 
repeatedly subtracting the same given number from 
each difference that is obtained. 


rhombus A parallelogram with 4 sides of the same 
size. 


right angle An angle that has the measure of 90 
degrees. 


right triangle A triangle that has one right angle. . 


Roman numerals Numerals used by the Romans. 
Used primarily to record numbers rather than for 
computing. Examples: IV, IX, XIV. 


rotation A motion in which a given figure is turned 
about a fixed point. 


scale drawing A drawing constructed so the ratio 
of all the dimensions in the drawing to those 
of the actual object is the same. 


segment Two points on a line and all the points on 
that line that are between the two points. 


sequence A collection or set of numbers given in a 
specific order. Such numbers are commonly given 
according to some rule or pattern. 


set A group or collection of objects. 


simple closed curve Can be thought of as a loop 
of string on a flat surface that does not cross itself. 


Senses 


solution The number or numbers which result from 
solving an equation or a given problem. 


solve To find the number or numbers which, when 
substituted for the variable or placeholder, make 
a given equation true. 


square A quadrilateral that has four right angles 
and four sides that are the same length. 


subtraction An operation related to addition as 
illustrated: 


15 gia] 
748 =15< 
res eae 


sum The result obtained by adding any set of 
numbers. 


symmetric figure A figure that can be folded in 
half so the two halves match. 


A-36 


tangent A line is tangent to a circle if the two 
figures are in one plane and have exactly one 
point in common. 


A 


Line AB is tangent 
to the circle 
at point C. 


tessellation A repeated pattern of regions that can 
cover a plane. 


of8 maeaE 


times (x) Used to indicate the multiplication 
operation, as in 3 x 4 = 12 (read, “3 times 4 
equals 12”). 


translation A motion in which each point of a 
figure is moved the same distance and the same 
direction. 


trapezoid A quadrilateral with at least one pair 
of parallel sides. 


triangle A three-sided polygon. 


triangular pyramid A 4-sided space figure that 
has triangular regions for all faces. 


union of sets If A and B are sets, then A  B (the 
union of A and B) is the set consisting of all 
elements that belong to at least one of the two sets. 


A B 


ANOS =" aon c a 


unit An amount or quantity adopted as a standard 
of measurement. 


vertex The point that the two rays of an angle 
have in common. 


vertex 


volume The measure, obtained by using an 
appropriate unit (usually a cube), of the interior 
region of a space figure. 


whole number Any number in the set 
Seca ral, Ue eaten 


zero principle (for addition) Any number added 
to zero is that same number. 





Tables of Measures 


10 millimetres (mm) = 1 centimetre (cm) 


10 centimetres = 1 decimetre (dm) 
10 decimetres = 1 metre (m) 


1000 metres = 1 kilometre (km) 


60 seconds (s) = 1 minute (min) 
60 minutes = 1 hour (h) 
24 hours = 1 day 


7 days = 1 week (wk) 


10 millilitres (ml) 


10 centilitres 


1000 millimetres = 1 metre 
100 centimetres = 1 metre 
10 decimetres = 1 metre 


1/1000 kilometres = 1 metre 


52 weeks = 1 year 
12 months (mo) = 1 year 
365 days = 1 year 


366 days = 1 leap year 


1 centilitre (cl) 


1 decilitre (dl) 


10 decilitres= 1 litre (/) 


1000 litres = 1 kilolitre (kl) 


i 
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1000 grams (g) 
1000 kilograms 


1 kilogram (kg) 


1 tonne (t) 
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A 


Abacus, 22-23 
Activity Cards, 333-341 
Addends, missing, 50 
Addition 
basic principles for fractional 
numbers, 240 
basic principles for whole 
numbers, 62 
clock arithmetic, 322-323 
decimals, 258 
facts, 52 
fractional numbers, 226-235 
-multiplication principle, 64 
repeated, 48 
Algorithm 
addition and subtraction of fractional 
numbers, 226-231, 234 
division of fractional numbers, 294 
long division, 160, 162 
multiplication of fractional 
numbers, 288 
short division, 140 
Angles 
acute, obtuse, right, 79 
comparing, 77 
congruent, 76-77 
measure, 78 
and rays, 75 
right, 79 
Area 
of a polygon, 90 
of a rectangle, 90 
surface, 278 
of triangles, 92 
Associative principle 
addition of fractional numbers, 240 
addition of whole numbers, 62 
multiplication of fractional 
numbers, 292 
multiplication of whole numbers, 62 
Automatic multiplier and divider, 48 
Averages, 138-139 


B 


Base 
five and six, 32 
four, 32, 34 
ten, 24, 33 


A-38 


Base-ten machine, 24 
Billions, 26 


C 


Centimetre, 73; square, 90 
Clock arithmetic 
modulo four, 326 
modulo twelve, 322-324 
Commutative principle 
for addition of fractional 
numbers, 240 
for addition of whole numbers, 62 
for multiplication of fractional 
numbers, 292 
for multiplication of whole 
numbers, 62 
Comparing angles, 77 
Computing with base four, 34 
Cone, 268 
Congruent 
angles, 76 
segments, 70 
triangles, 84 
Co-ordinates, graphing, 302 
Cube, 269; surface area, 278, 280 
Cylinder, 268 


D 


Decimals 
addition and subtraction, 258 
and fractions, 252-257 
and metric units, 262 
and money, 260 
Degree, 79, 81 
Denominator, 188; least common, 232 
Differences and missing addends, 50 
Distance, 152 
Distributive principle, 122 
Division 
divisors and quotients between 10 
and 100, 156 
and money, 164 
facts, 52 
fractional numbers, 294 
long division algorithm, 160, 162 
multiples of 10 as divisors, 144 
whole numbers, 102 
quotients, 132, 162 
short division algorithm, 140, 160 


three-digit quotients, 136 
two-digit divisors, 146 
zero in, 51 


E 


Egyptian numerals, 36 
Equations, solving, 56-57 
Equivalent fractions, 190-197 
checking, 196 
lower and higher terms, 200 
sets of, 194-195 
Estimation, 104, 106, 108-109 
multiples of 10 and 100, 96-99 
to find quotients, 134 


F 


Factors 
finding, 170-171 
greatest common, 178 
missing, 50-51 
prime, 174 
trees, 172 
two- and three-digit, 124 
Facts, addition, subtraction, 
multiplication, and division, 52 
Figure patterns, 14 
Flow chart, 100 
Fractional numbers 
addition and subtraction, 226-231, 234 
basic principles, 240, 292 
dividing by, 294 
division algorithm, 295 
equality, 210 
function machine, 296 
greater than one, 236 
inequalities, 214 
introduction, 210 
least common denominator, 232 
measurement, 246 
mixed numerals, 236 
multiplication and division, 288-296 
names for, 212, 236, 238 
ratio, 218 
shortcut for adding and 
subtracting, 234 
subtraction with renaming, 244 
sums and differences, 228 
Fractions 
checking equivalent, 196 


and decimals, 252-257 

equivalent, 190-197 

for comparison, 198 

improper, 198 

least common denominator, 232 

and length, 208 

lowest terms, 200 

mixed numerals, 236 

and number pairs, 186 

numerator and denominator, 188 

product of whole number and 

fraction, 290 

to represent length, 208 
Functions, graphing, 318 
Function machine 

addition and subtraction, 46-47, 50 

fractional numbers, 296 

graphing functions, 312, 318-319 

multiplication and division, 46-47, 

50, 102 

patterns, 14 

Function rule, 46, 54 


G 


Geoboard, 92, 308 
Geometry 
angle measure, 78-81 
area and perimeter, 128 
area of polygons, 90 
area of rectangle, 90 
area of a triangle, 92 
congruent angles, 76 
congruent segments, 70 
congruent triangles, 84 
copying triangles, 84-85 
different points of view, 282 
faces, vertices, and edges, 284 
line of symmetry, 82, 306 


parallel, intersecting, and perpendicular 


lines, 74-75 

perimeter of polygons, 88 

points, lines, and segments, 68 

protractor, 80 

rays, 68 

rotations, 308 

space figures, 268-285 

tessellations, 314 

translations, 310 

volume of space figures, 276 
Graphing 

co-ordinates, 302-303 

enlarging figures, 312 

functions, 318 

negative whole numbers, 316-319 

symmetric figures, 304 


Greatest common factor, 178 

Greek numerals, 36 

Grouping principle, see Associative 
principle 


H 


Hemisphere, 269 
Hexagonal pyramid, 269 


Improper fractions, 198 
Inequalities, fractional 
numbers, 214 
Intersection 
of lines, 74 
of sets, 176 
Inverse operations, 50 


L 


Least common denominator, 232 
Least common multiple, 180 
Length, 72 
Line(s) 
parallel and intersecting, 74 
perpendicular, 75 
points and segments, 68 
of symmetry, 82, 306 
Logic and sets, 8, 10 
Lowest terms for fractions, 200 


M 


Mathematical Activities, 333-341 
Mathematical patterns, 12, 16 
Measurement 
of angles, 78-81 
area, 90-93, 128 
centimetre, 73 
fractional numbers, 246 
length, 72 
metric units and decimals, 262 
perimeter of polygons, 88 
protractor, 80 
surface area, 278 
volume, 276 ; 
Metric units and decimals, 262 
Millions, 26 
Modulo arithmetic, see Clock 
arithmetic 
Money : 
addition and subtraction, 118 
and decimals, 260 


multiplication-division problems, 164 


‘Multiples 


common, 180 

of 10 as divisors, 144 

of 10 and 100 in estimation, 98 

of 10 and 100, nearest, 96 
Multiplication 

-addition principle, 64 

basic principles, 62, 64, 292 

and division of whole numbers, 48 

facts, 52 

fractional numbers, 288-293 

greatest common factor, 178 

modulo twelve, 324 

and money, 164 

prime factors, 174 

products and quotients, 102 

two- and three-digit factors, 124 


N 


Numbers 
fractional, see Fractional numbers 
prime, 174 
sets of, 6 
symbols for, 20, 40 
Number line 
fractional numbers, 210 
and multiplication of fractional 
numbers, 289 
stacks, 60 
whole number, 58 
Number pairs and fractions, 186 
Numerals 
base four, 32 
mixed, 236 
other numerals, 37 
Roman, 36 
Numerator of a fraction, 188 


O 


One principle for multiplication 
fractional numbers, 292 
whole numbers, 62 

Operations 
base four, 34 
reasoning, 42 
related, 44 

Order principle, see Commutative 
principle 


ia 


Parallel lines, 74 
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Parallelogram, 86 
Perimeter of polygons, 88, 128 
Perpendicular lines, 75 
Place value 

abacus, 22-23 

base four, 32, 34 

base-ten machine, 24 

base ten, 24, 33 

block, layer, rod, units, 22 

inequalities, 28 

large numbers, 26 
Polygons 

area, 90, 128 

perimeter of, 88, 128 

using tangram pieces, 86 
Primes, 174-175 
Principles 

fractional numbers, 240, 292 

whole numbers, 62-65 
Prism 

hexagonal, pentagonal, octagonal, 285 

rectangular, 268 

square, 269 

triangular, 269 
Products 

finding, 122 

of prime factors, 174 

and quotients, 102 

special, 100 
Protractor, 80-81 
Pyramid 

hexagonal, 269 

rectangular, 274 


0. 


Quadrillions, 27 
Quintillions, 27 
Quotients 
and missing factors, 50 
and products, 102 


R 


Rate, 152 
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Ratio, 218 

Rays, 68, 75 

Rectangle, 90 

Rectangular prism, 268; volume 
of, 276 

Rectangular pyramid, 274 

Regrouping, subtraction, 116-117 

Repeated addition and 
subtraction, 48 

Rhombus, 86 

Roman numerals, 36 

Rotations, 308 


S) 
Scale drawing, 220-221 
Segments(s) 
congruent, 70 
length of, 72 
Sets 
of equivalent fractions, 192-195 
of numbers, 6 
and logic, 8, 10 
patterns, 12-17 
reasoning, 4 
union and intersection, 176 
using figure cards, 8 
Space figures 
basic, 268-269 
different points of view, 282-283 
drawing, 274-275 
faces, vertices, edges, 284-285 
models of, 272-273 
planes, lines, points, 270-271 
surface area of, 278-281 
volume of, 276-277, 280-281 
Sphere, 268 
Square prism, 269 
Subtraction 
decimals, 258 
facts, 52 
finding differences, 116 
of fractional numbers, 226-231, 
234, 244 
modulo twelve, 322-327 


regrouping, 117 

repeated, 48 

skills, 116 
Surface area, 278 
Symbols, number, 20, 40 
Symmetry, 82, 306 


T 


Tangram, 86-87 
Ten 

base, 24, 33 

multiples of, 96-99 

multiples of, as divisors, 144 
Tessellations, 314 
Time, rate, and distance, 152-154 
Torus, 269 
Translations, 310 
Trapezoid, isosceles, 87 - 
Triangles 

and symmetry, 82 

area, 92 

congruent, 84 

equilateral, isosceles, right, scalene, 82 
Triangular prism, 269 [ 
Trillions, 26-27 
Truncated cone, 269 
Twelve, modulo, 322-327 


U 


Union and intersection of sets, 176 
Volume, rectangular prism, 276 


W 


Whole numbers 
basic principles, 62-65 
and fractional numbers, 290 


Z 


Zero 
division, 51 
principle, 62 
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